WO 99/37331 



PCT7US99/01382 



15- 




WE CLAIM: 

1 . A genetic construct comprj^jfig a gene operatively-linked to a carrier, 
herein the carrier is associated wi^a transmembrane form of viral glycoprotein or 
derivative thereof. 

5 2. The genetic construct of Claim 1 ^herein the transmembrane form of 

viral glycoprotein or derivative thereof is expressed on the surface of the carrier. 



3. The genetic construct o^Claim 1 , wherein the transmembrane form of 
viral glycoprotein or derivative thereof is from Ebola. 



4. The genetic construct of Claim 1 , wherein the carrier is a viral vector. 

~ 10 5. The genetic construct of Claim 1 , wherein the carrier is a non-biologic 

p gene targeting vehicle. 



6. The genetic construct of Claim 4, wherein the viral vector is a retroviral 



vector. 



7. The genetic construct of Claim 4, wherein the viral vector is a lentiviral 



1 5 vector. 



8. The genetic construct of Claim 5 t wherein the non-biologic gene 
targeting vehicle is a liposome. 

9. The genetic construct of Claim 5, wherein the non-biologic gene 
targeting vehicle is a DNA-protein complex. 




20 10. A method of targeting a gene to a cell comprising the step of 

dministering to a cell population a^enetic construct comprising the gene operatively- 
linked to a carrier, wherein theyferrier is associated with a transmembrane form of 
viral glycoprotein or derivatives thereof. 



11. The method of Claim 10, wherein the transmembrane form of viral 
25 glycoprotein or derivative thereof is expressed on the surface of the carrier. 
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12. The method of Claim 10, whemiFkthe transmembrane form of viral 
glycoprotein or derivative thereof is from eooik^--^ 

13. The method of Claim 10, wherein the carrier is a viral vector. 

14. The method of Claim 10, wherein the step of administration is ex vivo. 
5 15. The method of Claim 10, wherein the step of administration is in vivo. 

16. The method of Claim 10, wherein the cell is an endothelial cell. ^ 

17. The method of Claim 10, wherein the cell is a hepatocyte. 

18. The method of Claim 10, wherein the cell is a monocyte. ^ 

19. The method of Claim 10, wherein the cell is a dendritic cell. 

10 20. The method of Claim 14, further comprising the step of introducing the 

cell population to a subject. 
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Figure 3A Figure 3B 
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Figure 3C 

Ab: Control (Ig) 
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SEQUENCE LISTING ID NO: 1 

General Description 

DKA pVR 1012-G?(IC) 
Local object 

Created: OS/14/98 04;17PH 
Last Modification Dates ? (no data) 
lengths 7003 bp 
storage type: Basic 
form Circular 
Cccraents 

Restriction Map 
Bgmnsfte ™™ 

CUM* »£« 

DralliMstte gSgg 

EcoRVMSite gj*jg 

P HindHinsite 
I HpalHslte 

Kasl! 1 site CCGCGG 
S Kp«t:1site gg£g 

f Mart 1 site gg*g 

| PmKltto ggg» 

| Psthlsite ™*g 

5 PvuIHsite 

Saclblate 

Sail: 1 site 

Xmnl- 1 site gaakwcnctc 

EcoRl:2sites 

Ncol:2 sites «£™ 

Ndel:2sites 

Sphl:2sites 



Xhol:2sites gggg 
BamHI:3sites gg^gg 



ii 
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Bell: 3 sites 

Functional Map 

CDS (4 signals) 

CMV IE 5' UT 

Start: BBS Endt 1X29 

CMV IE INT 

Start i 1130 End: 1840 

TbGH 

Startt 4020 Endt 4572 

Kanr 

Start: 6068 Endt 6690 (Conpleaentary) 
Miscjeature (2 signals) 
CMV enhancer 

Stares 248 Endt 885 
GP(1C) 

Start: 1870 Endt 4019 

Annotations 
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1 rCCCCCGTTT CCCTCATGAC GGTGAAAACC TCTGACACAT CCACCTCCCG 
KSCOCGCXXX GCCACTACTC CCACTTTTGO AGACTCTG7A CGTCGAGGCC 



51 GAGACCOTCA CAG C TTCT C T GTAAGCG3AT CCCCOaAGCA GACAAGCCCC 
CTCT3CCAGT GTCGAACAGA CATTCGOCIA CGOCCCTCGT CTCTTCGGGC 



101 TCACSSCGCG TCAGCGGGTG TTGGCGCCTG TCGGGGCTGG CTTAACTATC 
ACXCCCGCGC AGTCGCCCAC AACCGCCCAC AGCCCCGACC GAATTGATAC 



KdeZ 



151 CGGCATCAGA CCACATTCTA C7GAGACTGC ACCATATGCG OTCTCAAATA 
GCCGTAGTCT CCTCTAACAT CACTCCCACG TGCTATACCC CACACTTTAT 



201 CCGCACAGAT CCCTAAGG&G AAAATACCGC A7CAGATTCC CTAT7GGCCA 
GGCCTCrCTA CGCATTCCTC TTTTATGGCG TACTCTAACC GATAACCGCT 



251 7TGCA2ACCT TCTATCCATA TCATAATATC TACATT7ATA TTGGCTCA7G 
AACGTATGCA ACATAGGTAT AGTATTATAC ATGTAAATAT AACCGAOTAC 



301 TCCAACATTA CCGCCATCT? GACATTGATT ATTGACTAG* TATTAATACT 
AGG7TOTAAT CGCGGTACAA CTGTAACTAA TAACCGATCA ATAATTATCA 



351 AATCAATTAC GGGG7CATTA GWCACAGCC CATATATCCA GTTCCGCGTT 
rTACTTAATG CCCCACTAAT CAAG7ATCGG CTATATACCT CAAGGCGCAA 

^401 ACATAACTTA CGGTAAATGC CCCGCCTGGC TGACCCCCCA ACGACCCCCC 
01 7GTA1TGAAT GCCATTTACC GGGCGGACCC ACTGGCGGGC 7GCTCCCCCC 



0 451 CCCATTGACG TCAATAATGA CCTATGTTCC CATACTAACG CCAATACGGA 
GGGTAACTCC AGtTATTACT GCATACAAGG CTATCATTGC GGTTATCCC? 



y ^soi errrccATTG acgtcaatcc gtggagtatt tacggtaaac tgcccacttg 

01 GAAAGGTAAC TCCACTTACC CACCTCATAA ATGCCATTTG ACGGGTGAAC 



U1 551 CCAGTACATC AAGTGTATCA 7A7CCCAAGT ACGCCCCCTA T7GACGTCAA 
U CGTCA7CTAQ TTCACATAGT A7ACGGTTCA TGCCCGGGAT AAC7CCACTT 



^ 601 7GACGGTAAA TGGCCCGCCT CGCATTATGC CCACTACA7G ACCT7ATGGG 
H ACTGCCATTT ACCGGGCCGA CCGTAATACC CGTCATGTAC 7GGAA7ACCC 



Ncol 

€51 ACTTTCCTAC TTGGCACTAC ATCTACGTAT TAC7CATCGC TATTACCATG 
9GAAAGGA7G AACCGTCATG TAGATGCATA ATCAG7AGCC ATAATGGTAC 



Kcol 

701 GCGAlGCCGr TT7GGCAG7A CATCAA7GGG CGTGGATACC GGTTTGACTC 
CACTACCCCA AAACCCICAT GTAGTTACCC GCACCTAKG CCAAACTGAC 



751 ACGGCCATT7 CCAACTCTCC AOCCCATTGA CCTCAATGGG AGTTTGTTTT 
TCCCCCTAAA GG7TCAGAG0 TGGGCTAACT GCAGTTACCC 7CAAACAAAA 



601 GGCACCAAAA 7CAACGGGAC TTTCCAAAAT CTCGTAACAA CTCCGCCCCA 
CCGTCCTTT? AGTTGCCCTC AAAGGT77TA CAGCAWGTT GAGGCGGGGT 
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151 TTGACGCAAA TCGGCOGTA GCGTCtAGGG MGGAGG7CT ATATAXGCAG 
AACTGCCTTT ACCCCCCATC CCCACATGCC ACCCTCCAGA TATATTCGTC 



SOI ACCTCGTT7A CTGAACC07C AGATCGCCTC CAGACOCCA? CCACGCTCTT 
TCGA3CAAAT CACTTGGCAG SC7AGCCGAC CTCTGCGGTA GGTGCGACAA 



SacXX 



$51 TTOCCTCCA TAGAAGACAC COGGACCCAT CCAOCCTCCG CGGCCGGGAA 
AACT0GAGG7 A TCTTCTGTQ GCCCTCCCTA GG7C0GAGGC CCCGGCCCTT 



1001 CCGT0CAT7G OAACGCGGAT TCCCCG7CCC AAGAGTGACG TAACTACCGC 
GCCACGTAAC CTTGCGCCTA AGGCCCACGG TTCTCACTCC ATTCATGGCG 



sphi 



1051 CTATA6ACTC TATAGOCACA CCCCTTTGGC TCTTASGCAT GCTATACSC? 
GATAfCTGAG ATATCCGTG7 GGGGAAACCG AGAATAGGTA CGATATGACA 



iioi rrrr cc cTTG ggccctatac acccccgctt ccttatgcta taggtgatgg 

AAAACCGAAC CCCGGATATG TCGGGGCGAA GCAATACGA? ATCCACTACC 



1151 CATAGCTTAG CCTATAGGTG TGGGTTATTG ACCATTATTG ACCACTCCCC 
ATA7CCAATC GGA7ATCCAG ACCCAATAAC TGCTAATAAC TGGTGACCGG 



^201 TATTGGTGAC CATAC777CC A?CACTAATC CATAXCATCG C7CTTTGCCA 
ATAACCACTG CTATGAAAGG TAAtTGATTAG CTATTGTACC GAGAAACGGT 



^1251 CAACTATCX TATTGGCTAT ATGCCAATAC TCTGTCCTTC AGAGACTGAC 
Q CTTCATAGAG A7AACCGATA TACG3TTATG AGACAGGAAG CCTCTGAC7G 



^,1301 ACGGXCTCTG TATTTTTACA GGATGGGGTC CCATTTATTA TTTACAAATT 
~ TCCCTGAGAC ATAAAAATGT CCTACCCCAG GGTAAATAAT AAATGTTTAA 



Ql351 CACATATACA ACAACGCCGT CCCCCGTCCC CGCAGTTTTT ATCAAACATA 
, GTCTATATGT TCTTCCGGCA GGGGCCACGG GCGTCAAAAA TAATTTGTAT 



I44OI GCCTCGGAIC TCCACGCGAA CCTCGGCTAC GTGTTCCGGX CATGGGCTC? 
y ' CCCACCCTAG AGGTGCGCTT ACAGCCCATG CACAAGGCCT G7ACCCGACA 



4i451 TCTCCGG7AG CGGCGGAGCT TCCACATCCG AGCCCTGGTC CCATGCCTCC 
r% AGAGGCCATC GCCGCCTCCA AGGTCTACGC TCGGGACCAG CGTACGGAGG 



* 1501 AGCCCCTCAT GGTCCCTCGG CAGCTCCTTG CTCCTAACAC TGGAGGCCAG 
TCGCCGAGTA CCAGCGAGCC GTCCAGGAAC GAGGATTGTC ACCTCCGCTC 



1S31 ACTTAOGCAC AGCACAATGC CCACCACCAC CAGTCTGCCG CACAAGGCCO 
TGAATCCGTG TCGTG7TACC GGTGGTGGXC CTCACACQGC GTCTTCCGGC 



1601 TGGCGGTAGG CTATGTOTCT CAAAA7GAGC G7GGAGATT0 GGCTCGCACG 
ACCGCCATCC CATACACAGA CTTTTAC1CG CACCTCTAAC CCGAGCGTGC 



1651 CCTGACGCAG ATGGAAGACT TAAGGCAGCG GCXCAAGAAG ATGCACGCAG 
CGACTCCCTC TACCTTCTCA ATTCCCTCCC CGTCTTCTTC TACGTCCGTC 



1701 C?6AGXTCTT GTATTCTGAT AAGAGTCAGA GGTAACTCCC GTTGCGGTGC 
GACTCAACAA CATAAGACCA TTCTCAGTCT CCATXAGGG CAACGCCACG 
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TffTTAXCGGT GGAGCCCAGT CTACTCTGAG CAGTACTCG? TGCTOCCCCG 
175 aSxTTGCCA CCTCCCG7CA CATCAGACTC CTCAXGAGCA ACCXCGGCQC ^ ^ 

Kcol 

1801 CGCGCCACCA GACATAATAG CTGACAGACT AACAGACTCT TCCTTCCXT 

GCGCGCTGG? CTCTXTTATC GACTCTCTGA TTG7CTGACA ^^^^^^ ^ 

Sail 

Ncol »«tl "pmll Bell ECOKV 

*p«i rvsrrrrPTTC TGCAG2CACC G7CGTCGACX CGTGTGATCA CATATCGCGG 
- 951 SSSS SSctSg SfiCACCTGT GCACACTACT ^AG^GCC ^ ^ 

SCOftX 

teoi CCGCCCGGCC CCTCTAGAAT TCTCTAATCA CAGTCATCAT G3GAGCGTCX 

- £c£gcccc cSgatctta acagattagt ctcagtagta ccctcccagt 

* om " # CCC A TTCT GC AATTGCCCCG TGACCGCTTC AGGAAAACAT CTTTCCTTGT 
cc^a&cacg kaacgcggc AC7CGCGAAG TCCTTSTGTA GAAAGAAACA 

<*00l" 7TCGCTA*?! MfiCTMCC ATAAAGTCTT TT^TCCCG TJCGGMTIO 
^ AACCCATTAT TAGGATAAGG TATTTCAGAA AAGTTAGGCC AACCCCCAAC 

loSl" TJ^^ T^CCT^CAA CTGAGTGATA ^CAAGTT «??T5S^ 
Q ATGTGTTCTT ATGGGATCTT CACTCACTAT AACTGTTCAA ACACACGGC* 

Q. 

^tfti r*rnxrrr« CTTCAACTAC CCAATTGAAG TCAG?CGGGT TCAACTTGGA 

„ CCCGTTACCT CMCGTTCAC TACATGCTTC CCGTTOGXW TCTACCCCM 

Sail* V^kV^'^c^'am^ax mtacamc jmragg 

X&GCTCCXCC ACAASCTCGT TTCCACCATT TAATCCTTCG ACCTCTTACC 

'^I'ma^'m-aMa mmum MAesxra 

p5 CGAKCTTCA CAATXTTCGX CCGATATTTC TTTCAACTAC CATCACTCAC 

K™** Vr^Ir^Vrjui^CCCTGAGG GACTGAGGGA TTTTCCCCGT TGCCGCTATG 
2301 CCTACCAGAA GCvCCTCauv* *^*l2X)wI %\\\nrMn XCfiGCGATAC 
GGATGGICTT CGGGGACTOC CTCACTCCCT AAAAGGGGCA ACG5CGATA& 

m« * VxrxiLuUlGT CTCAGCXACI GGACCATCCC CAGGAGGAC? CGCCTTTCAC 
<■ jm * V^rmwMM rrTTeTTCCT GTATGACCGA CTCOCATCAA CAATCAWTA 

2401 ScK^^^^ 

" VrftftMTXfyL xeCTWGCCG AAGGACTTAT TOCATCTCTC ATCWOCCtA 

5501* Ai^CGCGAAA GGATTTTTTC CAGTCTCCTC CATTOCATGA GCCTGCCAAC 
2 TCCCCGCTTT CCTAAAAAA3 GTCAGAGGAG GTAACGTACT CGGACGGTSC 
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Baam 



2551 ATGACCACGG ATCCCTCCAG TTACTATCAC ACGACAACAA TAAAC7ACG? 
TACTCCTCCC TAGGGAGCTC AATGATAGTG TCCTCTTCTT ATTTGATGCA 



2501 GGTTCATAAT TTTOGAACCA ACACCACAGA GlX J C T C CT C CAAGTCGATC 
CCAACI&T7A AAACCTTGGT TGTGCTGTCT CAAAOACAAG GTTCAGC7AC 



Xhol 



2651 ATTTGACCTA TGTGCAGCTC GACGCAAGAT TCACACCACA ATTCCTTOTC 
TAAAC7GCAT ACACGTCGAC CTCCGTTCTA AGTCTGGTGT TAAGGAACAG 



2701 CTCCTAAATC AAACCATCTA C7C7CATAAC CGCACAAGTA ACACAACAGO 
GAGGA7TTAC T7TGGTACAT GACACTATTC CCCTCTTCAT 7GTGT7CTCC 



2751 AAAACTAATC TGGAAAATAA ATCCCACTCT TCATACCAGC A7GGCTGACT 
TTTTGATTAG AC C TTT TA TT 7AGCC7CACA AC7A7GG7CG TACCCACTCA 



2801 CCCCTTTC7G GGAAAATAAA AAAACT7CAC AAAAACCCTT TCAAGTGAAG 
CCCGAAAGAC CC TTTTATTT 7TTTGAAG7G TT7ZTGCCAA AG77CACTTC 



2831 AGTTGTC7TT CCTACC7GTA CCAGAAACCC AGAACGAGGT CCTTGACACG 
TCAACAGAAA CCATGGACAT G C TCTTT G GG TCTTGCTCCA GGAAC7GTGC 



O2901 ACA5CGACGC TCTCTCCTCC CATCTCCGCC CACAACCACG CAGGCGAAGA 
7G7CGCTGCC AGAGAGGAGG GTAGAGGCGG C7CTTGG7GC GTCCGC77C7 



i-29£l CCACAAAGAA TTGGTTTCAG AGGATTCCAC TCCAGTGGTT CAGATGCAAA 
^ CGTG77TCT7 AACCAAAG7C 7CCTAAGGTG AGGTCACCAA GTCTACGTTT 



^3001 ACATCAACGG AAAGGACACA ATGCCAACCA CAGTGACGGG TGTACCAACA 
fO TGTACTTCCC TTTCCTGTGT TACCC77GGT GTCACTGCCC ACATGGTTGT 



Bell 



O30SI ACCACACCCT CTCCATTTCC AATCAATGCT CCCAACACTG ATCATACCAA 
HI TGCTCTGGGA GAGCTAAAGG 77AGTTACCA GCGTTGTGAC TACTATGGTT 



^3101 ATCATTTATC GGCCTGGAGG GGCCCCAAQA AGACCACAGC ACCACACAOC 
+« TAGTAAAtAG CCGGAJCC7CC CCGGGGTXCT TCTCGTGTCG TGG7C7CTCG 



U 3151 CTCCCAAGAC CACCAGCCAA CCAACCAAC A GCACAGAATC GACGACACTA 
GACGGTTC7G GTGGTCGGTT GGTTGGTTGT CGTGTCTTAG CTCCTGTGAT 



3201 AACCC5ACAT CAGAGCCCTC CAGTAGAGGC ACflGOACCAT CCAGCCCCAC 
TTCGG77GTA CTCTCGGGAG GTCATCTCCO TGCCCTCGTA GGTCGGGGTC 



3251 GGTCCCCAAC ACCACAGAAA OCCACGCCGA ACrTGOCAAG ACAACCCCAA 
CCAGGGGTTG TGGTGTCTTT CGCTGCOaCT TOAACCCTTC TGTTGGGGTT 



3301 OCACACTCCC AGAACAGCAC ACTGCCGOCA CTGCCATTCC AAGAGCCCTO 
GGTCTGAGGG TCTTCTCOTG TGACGGCGGT CACGGTAAGG TTCTCGGCAC 



3351 CACCCCGACG AACTCAGTGG ACCTGGC7TC C7GACGAACA CAATACCGGG 
GTGGGGCTCC TTGAGTCACC TGGACCGAAG CACTGCTTGT GTTA7GCCCC 
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3401 GGTGACAAAT CTCCTQACAG GATCCACXAG AAAGCGAAGG GATCTCACTC 
CCACTCTTTA GACGACTC1C CTAGGTCTTC TTTCCCTTCC CTACAG7GA0 

3451 CCAATACACA ACCCAAATGC AACCCAAACC TGCACTAIW CACAGCCTTG 
CC7T AT 0TGT TGCCTTXACG TTGGGTTTSG ACCTCXTAAC CTOTCGOAAC 

1501 GA2GA0GGTG CTOOCATAGG TTTAOCCTGG ATACCAtAC? TCGOGCCAGC 
C2ACTCCCAC GACGOTATCC AAATCCCACC 7ATGCSTAX0A AGCCCGCTCG 

3551 AGCTGAGOGA ATT TACAC TG AAGGCATAAT CGACXASCAA AATGGAT7CA 
TCCACTCCCT TAAATCTGAC TTCCGTATTA CCTCT7A6TT TTACCTA1CT 

3(01 TCTCTGGArr GAGGCAGCTG GCCAACGAAA CGACACAAGC TCITCAATTC 
AfiACACCTAA CTCCGTCGAC CGCTT C CTTT GCTGTGTXG AGAACTTAAC 
• . * i 

3651 T TCTT A AGGC CAACTAC7GA GTTGCCTACA TTCTCTATAC TAAATCGGJLA 
AAGXATTCCC G73GAT&AC? CAACGCATG? AAGAGATATG ATTTAGCCTT 

3701 AGCAATAGAC TTCTTGCTCC AAAGATGGGG AGGAACATCT CACATTCTAG 
TCCTTATCTG AAGAACCACG TTTCTACCCC TCCTTGTACA GTGTAAGAIC 

3751 GGCCTCA7TG TTGCATTCAA CCCCAAGATT GGACCAXAAA TATCACTGAT 
^ CCCGACTAAC AACCTAACTT GGGGTTC7AA CCTCGTTTTT ATAG7GACTA 

'% Bell 

fjMOl AAAAT7CATC AAATAATCCA TGACTTTCTC GATAATAATC TTCCAAATCA 
% TTTTAACTAG TTTATTAGCT ACTGAAACAG CTATTATTAC AAGGTTTX5T 

3»51 GAA7GA7CGC AGCAACttCT CGACTGGATG GAAACAATGG GTTCCTGC7G 
yi CTTACTACCG TCGTTGACCA CCTGACCTAC CTCTGTTACC CAAGGACCAC 

3901 CAA7AGGA&? CACACGAGTA ATCATTGCTA TTATTGCTTT GCTCTGCAT? 
!1 CTTATCCTTA GTGTCCTCAT TAGTAACGAT AA7AACCAAA CGACACGTAA 

Ui EcoRI 

>i951 TCCAAATTCA TCCTTTGAAC CAATATACCA TCATACTTTA GAATTCTAGA 
J! ACGCTTAACT ACGAAACTTG AKATATCGT AGTATGAAAT C??AAGATCT 

Karl 

Xftfl BaxoHi BglXZ 

4001 CCAGGOGCC? GOATCCAGAT CTCCTOTGCC TTCTACTTGC CAGCCATCTG 
GOTCCGCGGA CCTACGTCTA OACOACACGG AAGATGAACG GTCGGTAGAC 

4051 TTGTTTGCCC C9CCCCCGTG CCTTCCTTCA CCCTGGAAGO TGCCACTCCC 
AACAAACGGC GAGOQQGCAC GCAAGGAACT GGGACCTTCC ACCGTGAGGG 

4101 ACTCTCCTTT CCTAATAAAA TGACGAAATT CCATCGCATT CTCTG A QTAG 
TCACAGGAAA GGATTATTTT ACTCCTTTAA CCTAGCGTAA CAGACTCATC 

4151 GTG2CATTCT ATOCTGGGGG GTCCGGTGGG GCAGCACAGC AAGGGGGACG 
CACACTAAGA TAAGACCCCC CAC C CC A CCC CGTCGTCTCC TOCCCCCTOC 
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SphX Kpol 



€201 ATTCSCAAGA CAATACCAGQ GA7GC7GGGG ATGCGGTGGC CTCTATGGGT 
TAACCCTTCT CTTATCGTCC CTACCACCCC TACGCCACCC GAGATAGCCA 



4251 ACCCACCTGC TGAACAATTG ACCCGGCTCC TCCTGGGCCA GAAACAAOC A 
TCGGTCCACC ACTTCTTAAC TCGCCCAAOG ACGACCCCCT C TTTCTT C CT 



4301 CCCACATCCC CTTCTCTGTG ACACACCC70 TCCACCCCCC TGGTTCTTAG 
CCG7GIA6GG GAAGAGACAC TCTGTGGGAC AGCTCCGGGG ACCAAGAATC 



4351 ICCCJU3CCCC ACTCATAGGA CACTCATAGC TCAGCAGCCC TCCGCCTXA 
AAGGTCGCCG TGACTATCCT CTCAGIATCG ACTCCTCCCG AGGCGCAAC? 



4401 ATCCCACCCC CTAAAGTACT TCGAGCGGTC TCICCCTCCC TCATCAGCCC 
TAGGCTCGGC GATTTCATCA ACCTCGCCAG AGAGGGAGGG ACTACTCOOO 



4451 ACCAAACCAA ACCTAGCCTC CAAGA6TGCC AAGAAATTAA ACCAAGATAG 
TGCTTTGGTr TGGATCGGAG C77CTCACCC TTCTTTAAT? TCGTTCTATC 



4501 GCTATTAAOT GCAGACCGAG AGAAAATGCC TCCAACATGT CACGAAGTAA 
CGATAATTCA CCTCTCCCTC TCTTTCACGG AGGTTGTACA CTCCTTCAtT 



0 3CnnI 

4551 TGAGACAAAT CATAGAATTT CTTCCGCTTC CTCGCTCACT CACTCGC?GC 
m AC7CTCTTTA GTATCTTAAA CAAGGCGAAG CACCCAGTGA CTGAGCGACG 

S4fi01 CCTCGGTCCT TCGGCTGCGG CGAGCGGTAT CAGCTCACTC AAAG3CGGTA 

r\ CGAGCCAGCA AGCCGACGCC cctcgccata ctccagtgag tttccgccat 

0^4651 ATACGGTTA? CCACAGAATC ACGGGAtAAC GCAGGAAAGA ACATGTCAGC 

01 TATGCGAA7A GGTGTCTXAC TCCCCTA??G CCTCCTTTC? TCTACACTCG 

e*% 4701 AAAAGGCCAG CAAAAGGCCA CGAACCGTAA AAAGCCCGCG TTGCTCCCGT 
hi TTTTCCCG1C GTTTTCCGGT CCTTGGCATT TTCCCGGCGC AACGACCGCA 

yi 

^ 4751 TOTCCATAG GC1CCGCCCC CC7GACGAGC ATCA CAAAAA TCGACGCTCA 
jr AAAAGGTATC CGAGGCGGGG GGACTGCTCG TACTCTTCTT AGCTGCGAGT 

n " 

4801 ACTCAGAGGT GCCGAAACCC GACAGGACTA TAAAGATACC AGGCG7TTCC 
TCAGTCTCCA CCGCTTTGGC CTGTCCTGAT ATTTCTATGG CCCCCAAAGG 

4SS1 CCCTGGAAGC TCCCTCGTGC CCT C TCCTGT TCCGACCCTG CCGCTTACCO 
GGGACCTTCG AGGCAGCACG CGACAGCACA AGGCTGGCAC CGCGAATGGC 

4901 GATACC7GTC CGCCTTTCTC CCTTCGGGAA CCCTGGCGCT TTCTCAATGC 
CTATGGACAG GCGGAAAGAQ GGAAGGCCTT COCACCCCGA AAGAOTTACC 

4951 tCACGCTGTA CGTATCTCAG MCGGTOTAC CTCGTTCGCT CCAACCTOOG 
ACTGCGACAT CCATACAGTC AAGCCACATC CAGCAAGCCA GGTTCGACCC 

5001 CTGTCTCCAC GAACCCCCCG TTCAGCCCGA CCGCTGCCCC TCATCCGCTA 
CACACACGTC CTTGOGGOGC AAGTCGGGCT GCCGACGCGG AATAGGCCAT 
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5051 AOEATCCTCT TGAOTCCAXC CGGGTAAQAC ACGACTTATC GCCACTCGCA 
TGAIACCAGA ACTCACOTTG GGCCATTCTG TGCTGAATAC COOTGACCGT 

5101 GCA5CCACTG GTAACAGGAT TAGCACACCO AGG7ATGTAC GCGOTOCTAC 
CCTCGGTGAC CATTCXCCTA ATCGTCTCGC TCCATACATC CGCCACCATG 

5151 ACAC3TCTTC AACTGGTGGC CTAACTACGG CTACACTACA AGGACAGTA? 
TCTCAAGAAC TTCACCACCC GA7TGATGCC CATC7GATCT TCCTCTCATA 

5201 TTOGTATCTC CQCTCICCTC AAOCCAOTTA CCTTCGOAAA AAGACTTCO? 
AACCXTAGAC CCCACXCGAC TTCGC3CAAT GGAAGCC77T TTCTCAACCA 

5251 AGCTCTTCA? CCGGCAAACA AACCACCCCT 6GTAGCGGTG 6TTTTTTT0T 
TCGAGAACXA CCC CbyiWl ' TTGGTGGCGA CCATCGCCAC CAAAAAAACA 

5301 TTCCAAGCAG CACATTACGC 6CACAAAAAA AGSATCTCAA GAAGATCCTT 
AACGTTCGTC CTCTAATGCC CCTCTTTCTT TCCTACAfiTT CTTCTAGGAA 

5351 TC A ' JLTTITC TACCGGGTCT GACCCTCAGT GGAACGAAAA CTCACGT7AA 
AC2A6AAAAC ATGCCCCAGA CTGCGAGTCA CCTTCCTTTT GAGTGCAAW 

5«1 GGC A TTTT Q G TCATCAGA» ATCAAAAACC ATCTTCACC? ACATCCTTTT 
CCCTAAAACC ACCACTCTAA TACTTTTTCC TAGAACTCGA TCTAGGAAAA 

=-=5451 AAATTAAAAA TCAAQTTTTA AATCAATCTA AACTATATAT GAGTAAACTT 
*S TTTAATTTTT ACTTCAAAAT TTAGTCAGAT TTCATATATA CTCATTTCAA 

OISOI CCTCTGACAC TTACCAATGC TTAATCAG7G AGGCACCTAT CTCACCGATC 
O CCASAC7CTC AATGGTTACG AATTAGTCAC TCCGTGSATA CAGTCGCTAG 

^5551 CGTCTATTTC CTTCATCCAT AGTTGCCTGA CTCCGGGGGG GGGGSGCCCT 
^ ACAGAXAAAG CAAGTAGSTA TCAACGGACT CAGGCCCCCC CCCCCCGCGA 

8^601 GAGGTCTGCC TCGTCAACAA GGTGTTGCTC ACTCAIACCA CGCCTGAATC 
CTCCAGACGG ACCACTTCTT CCACAACGAC TGACTATGGT CCGGACTTAG 

Q ' * * * 

^56Sl CCCCCATCAT CCAGCCAGAA AGTGAGGGAG CCACCCTTGA TGAGAGCTTT 
f; CGGGGTACTA CGTCGCTCTT TCACTCCCCC GGTGCCAAC? ACTCTCGAAA 

45701 GTTCTAGCTG GACCAGTTGG TGATTTTGAA CTTTTGCTTT GCCACGGAAC 
h CAACATCCAC CTCCTCAAGC ACTAAAACTT GAAAACGAAA CGGTGCCTTG 

^5751 GCTCTGCOrr GTCGCGAAGA CGCCTCATCT GATCCTTCAA CTCAG CAAAA 
CCAGACGCAA CAOCCCTTCT ACGCACTAGA CTACGAAGTT GAGTCGTTTT 

5801 GTTCGATTTA TTCAACAAAG CCGCCGTCCC CTCAAOTCAO CGTAA3GCTC 
CUUCCTAAAT AACTTG75TC GGCGCCACGG CAGTTCACTC GCATTACGAC 

5551 TGCCAGTGTT ACAACCAAT? AACCAATTCT CACT ACAAAA ACTCATCCAG 
ACCGTCACAA TCTTCOTTAA TTGGTTAAGA CTAATCTXTT TGAGTAGCTC 

SS01 CATCAAATGA AACTGCAATT TATTCATATC AGGATTATCA ATACCATATT 
CTACTTTACT TTGACCWAA ATAAGTATAC TCCTAAIAGT TATCCTATAA 

£951 7TCGAAAAAG CCGTTTCTGT AATGAAGGAG AAAAC TCACC GAGCCAGTTC 
AAACTTTTTC GGCAAAGACA T7AC1TCCTC TPTTGAGTGG CTCCGTCAAG 
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cool cmaatMG caagatccto ctatoggtct gcgattccca ctcctccaac 

CXWCCSACC GTTCTACCAC CATAGCCAGA CGCTAAGGCT GAGCAGCTTG 

i051 XTCAVTACXX CCTATTAATT TCCCCTCOTC AAAAATAACC 77ATGAAC2C 
TACTTASCTT GGATAATTAA AGGGGAGCAG TTTTTAITCC AATACTTCAC 

Hinain 

£101 AGUA2GA0C ATGAGTGACG ACTCAATCCG GTGAGAATGG CAAAAGCTTA 
7CX27*SK0 TACTCACTCC TGACTTAGGC CACTCTTACC GTTTTCCAAT 

C151 TGCATTTCrr 9CCAGACTTC 9TCAACAGGC CAGCCATTAC GCTCGTCATC 
ACCTAAAGAA AQ O T C T C AAC AAGTTGTCCC 6TCGGTAATG CGACCAGTAG 

«01 AAAATCACTC GCATCAACCA AACCGTTATT CATTCOTGA? TGCGCCTGAG 
TT3TAOT5AG CGTAC7TGG? TTGGCAATAA CTAAGCACTA ACGCGGACTC 

pval 

«51 CCH5ACGAAA 7ACGCGATCG CTCTAAAAG GACAXTTACA ^CAGGAXTC 
GC3CTGCTT? ATGCGCTACC GACAATTTTC CTGTTAATGT T7CTCCTTAG 

«01 GAATGCAACC GGCGCAGSAA CACTCCCACC GCA7CAACAA TATTT5CACC 
Cli ACGTIG G CCGCGTCCTT GTGACCCTCG CGTAGITCTT ATAAAAGTGG 

Q«3S1 TGRASCAGGA TATTCTTCTA ATACCTGGAA TGCTG7T7TC CCGGGGATCG 
yi AOTACTCCT ATAAGAA2AT TATGGACCTT ACGACAAAAG GGCCCCTAGC 

~~ 



= €40* CAGTCC2GAG TAJXCATGCA TCATCACCAG TACGGATAAA ATGCTTGATC 
" CTCACCACtC ATTGGTACGT ACTAGTCCTC ATCCCTATTT 7ACGXACTAC 

2 MSI CTCCGAAGAG GCATAAATTC CGTCAGCCAG TTTAGTCTGA CCATCTCXTC 
CAOCCKCTC CGTATTTAAG GCAGTCGGTC AAATCAGACT CCTAGAGTAG 



!J! £501 TGTAACATCA TTGGCAACGC TACCTTTGCC ATGTTTCAGA AACAACT^ 
l n ACATTCTAGT AACCCTTGCG ATGGAAACGG TACAAAGTCT TTGTTGAGAC 

W Clml 

^ 6551 GCCCATCGGC CTTCCCATAC AATC6ATAGA TTGTCCCACC 7GATTGCCCG 
* CCCGTAGCCC CAAGGCTATG TTAGCTATCT AACAGCGIGG ACTAACGGGC 

U UK ACATTA2CCC GAGCCCXTTT ATACCCATAT AAATCAGCAT CCATGTTGGA 
TOTXEXGCG CTCCSGTAAA TATGCCTATA TTXAGTCCTA GGTACAACCT 

Xhol 

CM1 ATTTAATCGC GGCCTCGAGC AAGACGTTTC CCCTTGAATA TGGCTCATAA 

tflOl CMCCCKGT ATTACTOOT ATGTAACCAO ACACTTTTAT TGT7CATGAT 
SoSaACA TAWOACAAA SACATTCGTC TC2CAAAATA ACAAGTACTA 

Drain 

CTS1 GATATATTTT TA3CTTCTCC AATCTAACXT CAGAGATXTT GAGACACAAC 
C^SwAAAA ATWiAACACG TTACATTGTA GTCTCTAAAA CTCTCTCTTG 
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OrmXXX 

Cgfll fflULTl ILL CCCCOCCCCC AT7ATTOAA0 CXTTTXTCXC GGTTAXTOTC 
CACCOAXXCC CCQCOQGQGG TAATAACTTC GTAAATAGTC CCAATAACAC 

«S1 TOaOUSCCC mCATATTT CAXTCTXTTT AOUAMTAA ACMATA6G0 
ACTACTCCCC TATOTATAAX CTTJuCATAAA TCTTTTTATT TCTTTAICCC 

£401 CK CCff y* CATWCCCCC JUJULCTCCCJl CCTGACGTCT AAGAAACCAI 
CAACOCOCGT CTXXXCCCGC T5TTCACGGT CCACTCCACX TPCTXTOOTA 

Cf 51 TATTJITCATC ACXTTJOCCT ATJJJUJtTXQ GCGTATCACC ACCCCCTTTC 
AZMTAGTAC TCTAATTCGA 2A27TTXATC CCCXTACTCC 7CCGGGAAAG 

7001 GTC 
CAS 



y I 
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General Descripti n 

Local object 

C-«atxdi 09/U/98 0J:5»PK 

list eofilfieation Dates ? <ao a*t*> 

leagt&t 7073 top 

stormy type i 

torm: Circular 



Restriction Map 
Ball: 1 site ™°g$ 
Bcll:1stte Jggg 
Oat: 1 rite %EaL 

n«lll- 1 eft* CACKMSOTO 

Hindlttlsite 

Kasl: 1 site 
J Kpnl:lshe ggggg 
; Nart 1 she ggggg 
j PmlUtshe gggg 

SadUlsHe f£g£ 
1 Sail: 1 site 
: Xbahlsite 

3 v i.« GXM2NKNTTC 

7 Xmni: i site cttnnnnaxg 
Ndel:2 sites gggg 
EcoRV:3$ites gggS 
Sphl:3sites 
Ncol:4sites gggg 
BamHl:6sltes gS^s 

Functional Map 
CDS (4 signals) 
CMV!E5'UT 
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Start i 886 Endt 1129 
CMVIEIWT 

Start: 1130 Endt 1640 

TbQH 

Srmrt: 4090 2nd: 4642 

Kanr 

Start f 4138 End* 4740 (Ccnplwrantary) 

Miscjeature (2 signals) 

CMV enhancer 

Staxtx 248 End* 885 
GP(S) 

St&rti 1870 &dt 4089 
Annotations 



m 

Q 
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i ^B-jtHl CGGTGATCAC ggtgaaaacc tctgacacat gcagctcccc 

ScKcSaI GcScTACTO SSSlTMO J«auaCTGtA CCtCCAflOOC ^ 

*«i " 'ejiaLLaZ'XX CAGCTTGTCT OTMSCOOXT GCCCCCAGCA GACAACCCCO 

£££«3T ctSaACACA CXTTC6CCTACOGCCC1CCTCTGTTCGCCC ^ 

lOl 'i^ACCaMCO TCAGCGGOTG WCGCGGGTG TCCGGGCTGG CTTAACTATO 

10 aISotS actcgcccac aaccgcccac aoccccgacc cx&nanc^ 

Ndel 

1S1 CGCCATCASA CCACATTCTA CTGACACTGC ACCATATCCO KGTCAAMA 
KCOTCTCT COTCTAACAT OACTCTCACG TGCTATACGC CACACTTTAT 

salZ 

«-eeiOL6AT BCGTAACCAG AAAA7ACCGC ATCAGATTGG CTATTBGCCA 

2si" HCMTAMT 'tCTATCCa'tA TCATAATATG TACATTTW* TEE™ 
AACCIATGCA ACATAGGTAT AGTATTATAC ATG7AAATAT AACCCAGTAC 

*30rV^^«A cVatt^CACATOAtT SS«SS 
AGCnGTAAT CCCGGTACAA CTGTAAKAA TAACTCATCA ATAACTATCA 

Q «i* VktCAAlTAC "gg*GG7CA5TA GTKATAGCC CATATATGGA CTCC63G7T 
=fl - 1 ^xStaItc CCCCACTAAT CAACTATCGG C7ATATACCT CAAGGCGCAA 

S j ft " " \r i^iaPTTK "cGGTAAATGC CCCGCCTGGC TGACCGCCCA ACCACCCCCC 
S i0 - £g££g S5SS5 GGCCCOACCG ACTGGCGGGT TCCTGGGGGC 



-c, ^n»«rrr*rr TTtV-'AArTGA CG7ATGTTCC CATACTAACG CCAATAGGGA 

m 451 S3SS SiiSS gSaagg gtatcattgc gcttatccct 

r C^Wg'^G^TGG CTOGAGTAT? ^i^AAAC ™2 



£££££ r^^C CACCTCATAA ASGCCATTTG ACGGCTGAAC 



Ndel 

GCXGTACATC AACTGTATCA TATGCCAACT ACGCCCCCTA TCG^TCAA 
§SSS T7CACATAGT ATACGGTTCA TGCGGOGGAT AACTGCAGTT 



<m TCiCBCTAAA TGGCCCGCCT GGCATTATGC CCACTACATC ACCTTATGCG 
M1 jSm SS OO^TKC GGTCATOAC KGWT»CCC^ 

Ncol 

«c< ir W >vyv; TTGGCACTAC atctacgtat tactcatcgc tattaccatg 
£S1 TGAMjCCATG aagcgtcatc tagatgcaxa atcagtagcc at^tgctac ^ 

NCOl 

» SSS SS 
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tOl GGCACCAAAA TCAACGCCAC TTTCCAAAAT OTCGTAACAA CTCCGCCCCA 
CCOTGC37TT AGTTGCCCTG AAAGGTTTCA CAGCATTGTT GAGGCGGGOT 

ttSl TTGACGCAAA TGGGCGGTAG CCGTGTACCC TGGGAGCTCT ATA7AAGCAG 
SoEcTOGTTT ACCCGCCATC CGCACATCCC ACCttCCAGA TATA«OTC 

«ni* AGCTCCTTTA CTGAACCGTC AGATCGCCTG GAGACGCCAT CCACGCTCTT 

S&ClI 

*S1 TTGACCTCCA TAQAAOACAC CGGGACCCAT CCACCCTCCG CGGCCCCGAA 
AACTGGAGGt ATCTTCTGTG GCCCTGCCTA GGTCGGAGGC GCCGCCCCTT 

XOOX" ^CC^'OA^GGAT ^CCCGTCCC JAO^^ 

GCCACGTAAC C7TGCGCCTA AGGG5CACCG TTCTCACTGC ATTCATCGCG 

SphI 

1051 CTATAGACTC TATAGGCACA CCCCTTTGGC TCTTATGCAT GCTATACTCT 

Statctcag ATATCCCTCT GGCGAAACCG AGAATACGTA CGATATGACA ^ 

1101* t*~ggcttg gggcctatac accccccctt ccttatgcta taggtcatgg 
aaaaccSac cccggatatg tggccgcgaa ggaatacgat atccactacc 

Hi 51 * TATAGCTT/G CCTATAGGTG f GGG7TATTG ACCATTATTG ACCACTCCCC 
«f SraSc GGATATCCAC ACCCAACAAC TG6TAATAAC TGGTCAGGGG ^ 

^501 -zTTCGTGAC GATACTTTCC ATTACTAATC CATAACACGG CTCTTTCCCA 
!? ATAACCACTC CTATGAAAGG TAATGATTAG GTATTCTACC GACAAACGGT 

H Ur CAACTATCTC TATTGGCTAT ATGCCAATAC TC?GTCCTTC AGAGACTGAC 
CTTGA7AGAG ATAACCGATA TACGCTTATG AGACAGGAAG TCTCTGACTG 

fri * 

" nni XTCCATTTTG TATTTTTACA GGATGGGCTC CCATTTATTA TTTACAAATT 

^t«i CACATATACA ACAACGCCGT CCCCCCTGCC CGCAGTTTT7 ATTAAACATA 

i W\ * CTGTGGGATC TCCACGCGAA TCTCGGGTAC CTGTTCCGGA CATGGGCTCT 

i «l ' TCTCCGOIAG CGGCGGAGCT TCCACATCCC AGCCCTGGTC CCATGCCTCC 

/sai" " Vri"»CTCAT *GGTCGCTCGG CAGCTCCTTG C1CCTAACAG TGGAGGCCAC 
1501 ScSgEc GTCGAGGAAC GAC^TWTC acctccgotc^ 

i«r"j^AC^ CCACCACCAC CACTCTGCCG CACAAOOCCO 

15 StACO CCT60TGOTO G^CCOC^ 

1**01 ' Vcse^^'cSTATOTGTCT GAAAATGAGC CrGGAGATTG GGCTCGCACG 
1M ACCGCCATCC StACACAGA CTTTTACTCG ^^^^^ J^^f^^!^, . 

^W^O ATGG^ACT TAAGGCA^ £££££ g£S£ 
CGACTGCG1C TACCTTCTGA ATTCCGTCGC CGTCTTCTTC TACGTCCCIC 
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Scot 



Sail 

"pnll Bell ECOfiV 

KCOl - 1 ., 

' * Eccav 

SphI 

" -~ /MWifirfiCC CGCCAGTCTG ATGGXTXTCT 

Ncol 



IsSl CCA.GXAT7CT ATCTTC^X £TC£££ « 

2 CGTcrruua tagamet agagcgctac cim* 

l I= ' K 7Al^c mCTTtCTT TGGCTOITCX 

q 0 01 ATTGCCCAGA ^TWATCTC g££gg£ ACCCAGTAGT 

Si -l^V^CAT^TT TGGGTGTTCT GACCAACAGC 

f" 1 iSSSS-r".-^ 

p TCAWiTCTTC A7TCTCTCTA «7*ww.w.w» 

tV 2 151 ATCA*CTt*C CA^CJAW ^CTTGGTCT C^CCTC^ 

f »» ssssssss.s! 

«s 

"V *»^M\rcG CACCGAATGC TTACCCCCAC 

»01 CTACAXTCTT JJ^TiiiBi TTGGCCTCCC CTCGCTTACG AATCCCGGTG 

V llnrr&ifiCT OCCGCTATCT TCACAXXCCC 

2351 SSSgS^SSSS^SSS^e«^ 

llI^V/ftMKykCTX? GCC1TTCXCA AGGKTCGAGC 

2401 S£c£ JS^cow-w ^tcctj^cc 

3451 SSSS 3S££ 



. • • • 
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2501 AtTTTCCTGA CCGOGTAATC GCATTCTTGA TATTGGCTAA ACCAAACGAK 
TAAAACOACT CCCCCATTAG CCTAAOAACT ATAACCGATT TGGTTTCCTT 



2551 ACCTTCCTTC AATCACCCCC CATTCG&QAG GCAGCAAACT ACAC7CAAAA 
TCCAAGGAAG TTACTGGGGG CTAAGC7CTC CGTCCTTTGA TCTCACTTTT 



2601 TACATCAAGT TACTATGCCA CATCCTACTT GGACTACGAA ATC GAAAAT T 
atctagttca ATGATACGGT GTAGCATGAA CCTCATGCTT TAGCTTTTAA 



2651 TTGGTGCTCA ACACTCCACG ACCCTTTTCA AAATTAACAA TXATACTTTT 
AACCACCAGT tctcaggtcc TGGGaAAAGT TTTaATTGTT ATCATGaAAA 



2701 cttcttctcg acacccccca cacgcctcag ttccttttcc agctgaa7ga 
caagaagacc tgtccggcgt gtgcggagtc aaggaaaagc tcgacttact 



2751 -ACCATTCAA CTTCACCAAC AGTTCAGCAA CACAAC7GGG aAACTAATTT 
ATCGTAAGTT GAAGTCGTTG TCAACTCGT: GTGTTGACCC TTT6ATTAAA 



2801 GGACACTAGA MCTAATATC AATGCTGATA TTCCTGAACG GGCTTTTTGG 
CCTGTGATCT ACGATTATAG TTACGACTAT AACCACTTAC CCGAAAAACC 



2B51 GAAAATAAAA AAATCTCTCC GAACAACTAC CTGGAGAACA GCTGTCTTTC 
CTTTIATTTT TT7AGAGAGG CTTGTTGATC CACCTCTTCT CGACAGAAAG 



*=M01 CAAACTT7AT CGCTCAACGA GAGAGAAGAC CATGATGCCA CATCGTCGAG 
*5 CT77CAAATA GCGAGTTGCT CTGTCTTCTG CTACTACGCT GTAGCAGCTC 



^2951 AACTACAAAG GGAAGAATCT CCGACCGCGC CACCAGCAAG TATTCGGACC 
O TTCATGTTX CCTTCTTAGA GGCTCGCCCG GTGCTCCTTC A-AAGCCTGC 



\3001 CGGTTCCAAA GGATTCCCCT CGGATGCTTT CATTGCACGT ACCAGAAGGG 
~L ACCAACGTTT CCTAAGGGGA CCCTACCAAA GTAACGTGCA TCGTCTTCCC 



^1051 CAAACAACAT TGCCCTCTCA GAATTCGACA GAAGGTCGAA GAGTACATGT 
s C77TCTTGTA ACCCCAGAGT CTTAAGCTGT C7TCCAGCTT CTCATCTACA 



1^3101 GAATACTCAG GAAACTATCA CAGAGACAAC TGCAACAATC A7ACGCACTA 
'f! CTTATGAGTC CTTTGATACT GTCTCTG7TG ACGTTGTTAC TATCCGTCAT 



'ftlSl ACGGTAACAA CATGCAGATC TCCACCATCG GGACAGGACT GAGCTCCAGC 
□ TGCCA7TGTT GTACQTC7AC AGGTCCTAGC CCTG7CCTGA CTCGAGGTCG 



JJcol 

3201 CAAATCCTGA GTTCCTCACC GACCATCGCA CCAAGCCCTG ACACTCAGAC 
GTTTAGGACT CAAGGAGTGG CTGGTACCCT GGTTCGGCAC TCTCACTCTG 



3251 CTCCACAACC TACACACCAA AACTACCAGT GATGACCACC GAGGaACCAA 
GAGCTGTTGG ATGCGTCGTT TTGATCGTCA CTACTG3TCG CTCCTTGOTT 



3301 CAACACCACC GAGAAACTCT CCTOGCTCAA CAACXCAAGC ACCCACTCTC 
GT7GTCGTGG CTCTTTGACA GGACCGACTT GTXCTCTTCC TGGGTGAGAfl 



3351 ACCACCCCAG ACAATATAAC AACAGCGGTX AAAAC TOTTT GGGCACAAGA 
TGCTGGGGTC TCTTATATTG TTCTCGCCAA TTTTGACAAA CCCGTGTTCT 
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3401 GICCACAAGC AACGCTCTAA TAACTXCAAC AGTAACACGT ATTCTTGGCA 
CAOGTGTTCO TTGCCACATT ATIGAAG7TG TCATTGTCCA TAACAACCC7 



3451 CCCTTGGACC WGAAAACGC AGCA G AAfiA C AAGTTAACAC CAGCGCCACO 
CGGAACC7GA ACCTTTTOCO TCCTCTTCTO CTCAATTGTG CrCCCGGTGC 



3501 GG7AAATGCA ATCCCAACTT ACACTACTGG ACTGCACAAG AACAACATAA 
CCATTTACGT TAGGGTTGAA TCTGATGACC 7GACG7GTTC TTGTTG7ATT 



BanHI 



3351 TGCTGCTCCQ ATTGCCTGQA TCCCCTACTT TOCACCGGGT GCAGAAGGCA 
ACGACGACCC TAXCCGACCT AGGGCA2GAA ACCTGGCCCA CG7CTTCCG? 



3«01 TASACACTCA AGGCCTTATG CACAACCAAA ATCCCTEAOT CTCTGGACTC 
ATATGCCACT TCCGCAATAC GTCTTGGTTT TACGGAATCA CACACCTGAG 



3651 AGACAACTTG CAAATGAAAC AACTCAAGCT CTCCAGCTTT TC77AAGGGC 
TCTCTXGAAC GTTTACmG TTGAGTTCGA GACGTCGAAA AGAATTCCCG 



37C1 CACGACGCAG CTGCCGACAT ATACCATACT CAA2AGGAAG CCCATAGAX? 
GTGCr C CCTC GACGCCTGTA TATCGTATGA GTTA7CCTTC CC-GTA7CTAA 



BanHI 

JJ51 TCCTTCTGCC ACGATGGGCC GGGACATCTA G3ATCCTGGG ACCAGAT73T 
S ACGAAGACCC TGCTACCCCG CCCTCTACAT CCTAGGACCC TCGTCTAACA 



SOI 7GCATTGAGC CACATCATTG GACCAAAAAC ATCACTGATA AAATCAACCA 
U ACGTAACICG GTGTACTAAC CTGGTTTTTG 7AGTGAGTAT TTTAGTTCG? 



3151 AATCATCCAT GA7TTCATCG ACAACCCTTT ACCCAATCAC CATAATCATG 
= TTA3TAGGTA C7AAAGTAGC TGTTGGGAAA TGGGTTAGTC CTATTACTAC 



BanHI 



iJpOl XTAATTGCTC GACGGCCTGG AGACASTGGA TCCCTGCAGG AATAGGCAT? 
h' TATTAACCAC CTGCCCGACC TCTGTCACCT AGGGACGTCC TTATCCGTAA 



H&51 ACTCGAATTA TTATTCCAAT CATTGCTC7T CTTTGCG7C? GCAAGCTCCT 
B TGACCT7AAT AATAACGTTA GTAACGAGAA GAAACGCAGA CGTTCGACGA 



BaaEI 

iQOl TX7TGAATA TCAGAATTCC AGCACTGGCG GCCGTTACTA GTGGATCCGA 
AACAACTTAT AGTCTTAAGG TCGTGXCCGC CGGCAATGAT CACCTAOGCT 



Karl 

SanJTI Xbal Rail BaaHI 

«51 CCTCGGATCC AAGCTCTAGA CCAGGCCCCT GGATCCAGAT CTGCTGTGCC 
CGA5CCTAGG TTCCAGATCT GCTCCGCGGA CCTAGGTCTA GACGACACCG 



4101 TTCTACT7GC CAGCCATCTG TTGTTTGCCC CTCCCCCCTC CCTTCCTTGA 
AACATCAACC GTCGGTACAC AACAAACGGG GAGCCGGCAC GCAAGGAACT 



4151 COCTGCAAGG TCCCAC7CCC ACTGTCCTTT CCTAA5AAAA TGACCAAATT 
GGGACCTTCC ACGGTGAGGG TGACAGGAAA GGATTATTTT ACTCCTTTAA 
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«-».weejrT ©ICTaACTAG OTGTCATTCT AKCTGGGGG CTGGGGTCCC 

Sphl 

«S1 CCAGCACAGC AAGGCGGAGG ATTGGGAAGA ^JJTi59i52 CTACCACCCC 

CGTCCTorcG rrcccccxcc taacccttct ottatcotcc ctacgacccc 
Kpni 

4301 ATGCGOTGGG CTCTATGGGT ACCCAGGTGC ttUUURC 

TACCCCACCC GAGATACCCA TCGGTCCACG ACTTCTTAAC TGGGCCAAGG 

«51 «£TOGCCA 'gA^AGAMCA GCCACAWCC «MK3CM *CACACCCTC 
ACGACCCCGT CTTTCTTCST CCGTGTACCG CAAGACACAC TCTCTGGGAC 

»ini " "mcacgcocc 'tggttcttag TTCCAGCCCC ACTCATACCA cactcatagc 

AGGTCCGGCG ACCAAGAATC AAGGTCGGCG T6AGTATCCT «S*<^ C 

« jl. * "tcLsGASCOC 'tccgccttca atcccacccc ctaaagtam tggaoccctc 
ISttrcecG ascSgaagt tagggtccgc gatttcatga *ccreaciafi 

/r«i * *.i^rr«?ec TeA«<eAGCCC ACCAAACCAA ACCTACCCTC CAACASTGGG 
<501 ^CTTTGGTT ^«*GAG G J TC ^ ACCC 

Ssi ' VirlL^AX AGCAAGATAG GCTATTAAGT GCAGAGGGAG AGAAAATGCC 

O xm i 

_.-,,-,-rT rieaJLACTAA TCAGAGAAA? CATAGAATTT CTTCCCCCTC 
*!" AGGTTCTACA CTCCTTCATT ACTCTCTXTA GTATCTTAAA GAACGCGAAG 
y • ...,«••-•*•*•"•**•*••*•"*•" 

MC«CTCAC7 BACTCGCTGC CCTC6GTCCT TCGGCTGCGG CGACCGGTAT 
■f GASCGAGTGA ScGACO CGAGCCAGCA AGCCGACGCC CCTCGCCATA ^ 

=»"bi*" CAGC-CACTC AXACGCGCTA ATACGGTTAT CCACAGAATC ACGGGATAXC 
ff £SSEaC TTTCCGCCAT TA7CCCAATA CCTCTC7TAS TCCCCTMTG ^ 

4m«i ' «<leCAAM3A ACA7GTGACC AAAAGGCCAG CAAAAGGCCA GCAACCGTAA 
S 751 0GTCCTT7CT TCTACACTCG TTTTCCGGTC CSCTTCCGGT CC1TGGCATT 

™ • 

V»Li^^G*TOCCTGGCCT TTTTCCA2AG GCTCCGCCCC CC7GACGACC 

Air " %lil~A*li ^ftirncTCX XCTCAOAflCT OGCGMACCC GACACGACTX 

/m'VlAAG^C AC^G^'c^GGAACC TOCCTCGTGC GCtCTCCTGT 
ATTCCTATCG TCCGCAAAGG CGGACCTTCC XGOOACCACG cgasaw^ ^ 

«^CCCTG CCCCTTACCC CATACCTCTC CCSCWPTCTC CCTTCGGGJA 
4951 SS StSc CTWCCXCXG W^^^GCOT^ 

Am " r^erficroeT MCTCAATCC TCXCCCTGTX GGTATCTCAG TTCGGTGTAC 
5001 CGCACCGCGA AAGAGTTACG ACTGCGACAT CCATAGACTC AAGCCACATC 
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S0S1 CTCCTICCCT CCAAOCTGCG CTCTCTGCAC CAACCCCCCG TXACCCCGA 
CAGCAAGCGA GCTTCOACCC GACACACCTG CTTGGGCCG C AAGTCGGGC? 

5101 CCGCtGCCCC TTATCCGGTA ACTATC07CT TGA0TCCAAC CCGGTAAGAC 
GGCCACOCGG AATAOGCCAT TGAXAGCAGA ACTCAGCTTG GGCCATTCTG 

5X51 ACGACTTATC CCCXCTGGCA CCAGCCACTG GTAACAWXT 7AGCAGACCG 
2GCIGAAIAG CGGTGAGCGT CGTCCC7GAC CATTCTCCTA ATCOTCTCGC 

5201 ACCTATGTAC CCfiGTGCTAC AGAGTTCTTO AAGTCGTGGC CTAACTACGG 
TCCAIACATC CGCCACCATG TCTCAAOAAC TTCACCACCC GATTGATGCC 

5251 CTACACTMA AGGACAGTXT TTGGTATCTO CGCTCTSCTG AAGCCACTTA 
GATCTGATCT TCCIOTCATA AACCATAGAC GCGAGACGAC TTCGGTCAAT 

5301 CCTTCCGAAA AAGAG7TGG7 ACCTCTTCAT CCGGCAAACA AACCACCGCT 
CCAAGCCTT? TTCTCAACCA TCCACXACTA GGCCCTTTG? TTCGTGGCGA 

5351 eCTAGCGGTC GT7TTTTTGT TTOCXXCCAG CAGATTACGC CCAfl AAAAAA 
CCATCGCCAC CAAAAAAACA AACGTTCGTC GTCTAATGCC CG7C.il ITT 

5i01 ACCATCTCAA GAAGATCCTT TGATCTTTTC TACGGGGTC? CACGCTCAC7 
TCCTAGACTT CTTCTAGGAA ACTAGAAAAG ATGCCCCACA CTGCGACTCA 

H51 GCAACGAAAA CTCACCTTAA GGCATTTTGG TCATGAGATT ATCAAAAAGC 
% CCTTGCTTTT GAGTCCAATT CCCTAAAACC AGTACTCTAA 7AGTTT7TCC 



^01 ATCTTCACCT AGATCCTTTT AAA7TAAAAA TCAAGTTTTA AATCAATCTA 
M TAGAACTGGA TCTAGGAAAA TTTAA77TTT ACTTCAAAAT TTAGTCAGAT 

fisi AAGTATATAT GACTAAACT7 CCTCTGACAC TTACCAATCC TTAATCAGTG 
rS TTCATATA2A CTCATTTGAX CCAGACTCTC AATGCTTACG AATTAGTCAC 

ffioi AGGCACCTAT CTCAGCGA1C TGTCTATTXC GTTCATCCAT AGTTCCCTGA 
t TCCCTCGATA CAGTCGCTAG ACAGATAAAG CAACTAGGTA TCAACGGACT 

il51 CTCCGGGGGG CCGGGGCCCT GAGGTCTGCC TCGTCAAGAA GCTGTTGCTG 
f CAGGCCCCCC CCCCCCGCGA CTCCAGACGG AGCACTTCTT CCACAACGAC 
^ . ...... ••••••-•••••••••••■••••••••*•• •••• 

fioi ACTCATACCA GGCCTCAATC GCCCCATCAT CCACCCAGAA AGTGAGGGAG 
Q TGAG7ATGGT CCCCACTTAG CGGGGTACTA GG?CGGTC7T TCACTCCCTC 

S7S1 CCACGGTTGA TGAGAGCTTT GTTGTAGCTG GACCAGOTGG 7GATTTTGAA 
CCTCttAACT ACTCTCCAAA CAACATCCAC CTGGTCAACC ACTAAAACTT 

5801 CAVIU, 1 !!! 1 COCACGGAAC GGTCTCCQOT OTCCGGAAGA TGCGTGATCT 
^CCM CGGTCOTTC CCAGACOCM CAGCCCTCCT ACGCACTAOA 

5151 GATCCrrCAA CTCAGCAAAA GTTCGATTSA WCAACAAAG CCGCCCTCCC 
CTAGGftAflTT GMTCCTTTT CAAGCTAAAT AACTTOITTC CCCGQCAGCC 

5901 CTCAAGTCAG CGTAATGCTC TGCCACTGTT ACAACCAATT AACCAATTCT 
CAGTTCAGTC GCAXXACGAG ACCGTCACAA TGTTGGTTAX TTGGTTAAGA 

5951 GATTACJUAA ACTCATCGAC CATCAAATCA XACTGCXATT TATTCXTATC 
ctwScott TGAGTACCTC GTACTTTACT TTCXCGTTAA ATAAGTATM 
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^SS^^ISSSJiSSKS SI^S? 

-iS'sS"a»'fflisasff 

■* 'sSSSSSSSSSS 355 

~S^S§5jS^/™ 

Hinatii 

- ssssissstssssssss,^ss 

«' sss'ssss'^s sss = 



PvuZ 



^ 

^V«," * miieueu TXTTTTCXCC TGXMCXGGfc TXCTCTTCTA. XTXCCTGCJU 

SI ^ 

« sS'Ss sS sa^5 sss 
ssss sss ™?„ . 

" " ^ ' L .tTH rxCCCCTTGT ATTACTOTTT ATCTAAGCAC 

€,S1 SSS^ !5S» SSS^ 

"*" m *n -r^ri>Trfi«r CATATATC7T TATC7TCTGC AATG7AACAT 
" 0l TCTCAAAATX aSaGTACTX CTXTMXXXX ATACAXCXCG TTACXTTGTX ^ 
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DrtXXX 

CflSl CAGAGAJTTT GAGACACAAC CTCOCTITCC CCCCCCCCCC ATTATTGAAC 

ctctctjoaa cxtotcttc cacccaaagg o ccggqcgcc TAATAACTTC 

«0l" CAtraCCAC COTTATTOTC TCA5GAGCGC ATACATATTT GAATC7ATTT 
CtAAAlACTC CCAATAACAC AOTACTCGCC TATCTATAAA CT7ACATAAA 

M51 ACAAAAXTAA ACAAATAGGG CTTCCCCGCA CATTTCCCCC AAAAGTGCCX 
TCTXimTT TGT7TAICCC CAAGGCGCGT GTAAAGGGGC TTTTCACCCT 

7001 CCTCACOTCT AAGAAACCAT TATTATCATC ACATTAACC? AT AAAAA TA6 
Q2JLCTOCAGA TTCTTTOOTA ATAATAGTAC TGTAATTGGA TATTTTTATC 

7051 CCGTAlCACa AGCC CC7 TTC C2C 
CGCATACTCC TCCGGGAAAO CAG 
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SEQUENCE LISTING ID NO: 3 

pva. lou-cptt) 
General Description 

DKA pVR 10»-GP(t) 
Local object 

Created! 09/15/98 ©5:06PX 

Last tejflixicatloa Sate: t (ao data) 

leffth: 728S bp 

storage type: Basic 

fonr.s Circular 



Restriction Map 
Dralltlstte gg^gc 
Hindia:l*lte **«g* 
Hpadsite 
Kas!:1she 



Nartlrite 



CCGGCCCC 
CGCCCCCG 




Not!:1 
Pmlfclsite 
Pvul:1$ae 
< Sacltlsite |£ 
Xbafclsite «»S 

Xhofclste Snoc 
EcoRV:2sHes 
NcoU2 sites §g*g 
Kde!:2sttes §*=$g 
Sphl:2 sites 

Functional Map 

COS (4 signals) 

CMVIESUT 

Start i SBC End: 1129 
CMV IE INT 

Start: 1X30 Xadi 18*0 
TbOH 

Start: 4302 tea: 4854 

Kanr 

Start: 6350 End» 6872 (Cerplecwatary) 
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MisoJeature (2 signals) 

CMV enhancer 

start* 24B Snd* 885 
GP(Z) 

Starts 1870 ficd: 4301 

Annotations 



o 
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1 TCCCCCCTTT CCOTQATCXC COTGAAAACC TCTCACACAT GCACCTCCCO 
AfffGTfimft GCCACTACTG CCACTTTTCC ACACTGTGXA COXCOAGGGC 

51 GACACOCICA CAOCTTOTCT GTAAOCGGAT CCCCGGACCA GACAAGCCCO 
CTCXGCCAGT OICCXACAOA CATTGGCC7A COGCCCTCOT C7CTTCGG0C 

101 TCAGGGCGCC 7CAGCGGGTG TTCGCGGGTG TCOGGGCTCG CTTAACTATG 
AGICCCGCGC AGTCOOCCAC AACCGCCCAC AGCCCCCACC GAATTGATAC 

KdftX 

151 CGOCATCACA GCAEA73GTA CTGXGAGTGC ACCATAXGCC OTGT GAAAT A 
CCUUT A CT C T CCTCTAACAT CACTCTCACO TGGTATACGC CACACTT7AT 

201 CCGCACAGAT GCGTAAGGAG AAAATACCGC ATCAOATTGO CTATTCGCCA 
GG CC TCTCTA CCC A TT CC TC TTTTATCCCO TACTCTAACC GX5AACCGCT 

251 TTCCATACCT TCXA2CCA7A TCATAATATC TACATTTATA TTCCCTCA3G 
AACGTATQCA ACASAGGTAT AGTATTATAC ATCTAAATAT AACCGACTAC 

301 TCCAACATTA CCCCCATGTT CXCATTGAT? ATTGACTAGT TA7TAATACT 
AGGJTCTAAT CGCGGTACAA CTGTAACTAA ?AACTGATCA ATAAT7ATCA 

- 351 AATCAXXTAC GGCGTCATTA CTTCATACCC CATACATGGA CTICCCCCT7 
U TTACTTAATG CCCCAGTAAT CAACTA7CGG CTATATACCT CAAGGCGCAA 

StOl ACXTAACTTA CCGTAAATCG CCCGCCTGGC TCACCGCCCA ACGACCCOCO 
« 7G7XTTGAAT CCCATTTACC GGGCGGACCC ACTGGCCCGT 7CCTCGGGGC 

P 451 CCCATTGACG TCAATAATCA CGTATCTTCC CATAG7AACG CCAATAGGGA 
M GGGTAACTGC AGTTATtACT OCATACAAGG OTATCATCGC GCTTATCCCT 

^501 C7X7CCAT7C ACGTCAATGG CTCGAGTATT TACGCTAAAC 7GCCCACTTC 
~ : CAAAGGTAAC tccagttacc cacctcataa ATGCCATTTG ACGGGTCAAC 

U NfieX 

iji ; 

1 , 551 C5CABIACACC AAGTGTATCA TATGCCAAGT ACGCCCCCTA T7GACGTCAA 
\1 CGICAT0TAC TTCaCATAGT ATACGGTTCA 7GCGGGGGAT AACTGCAGTT 

Q €01 TCACCGTAAA TGGCCCCCCT GGCA7TATGC CCAGTACATG ACCTTATGGG 
U ACTGCCATT? ACCCGGCGGA CCGTAATACG GGTCATG7AC TGGAATACCC 

NcoX 

«S1 ACT1CCTAC TTGCCAGTAC ATCTACG*AT TAGTCA3CGC TATTACCATG 
TGAAACGATG AACCGTCATG TAGATCCATA AZCAOTAGCG ATAATGCTAC 

KCOZ 

701 CXGATGCCGT irTGGCAGTA CATCAAtGGG CG7GGATAGC CGTTTGACTC 
qoiu^A AAACCOTCAT GTACTIACCC CCACCTATCO CCAAACTGAO 

ill XCCCCOOT^ ACCCCATTGA CGTCAATCGG AGWPGTTTT 

7CCCCC7AAA GGT2CAGAGG TCGGGTAACT GCAGTTACOC TCAAACAAAA 

601 Gtirurrhhhh tcaacggoac ttcccaaaat gtcgtaaoa ctccgcccca 

CCGTCCTTTT ACT5CCCCTC AAAGGTTTTA CAGCATTGTT GAGGCGGCCT 
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iSl TTCMCOOX TOGCCGOTAO CCCMTACOC ^JTAJ^Jfi 

SSSro »occoociac co^ 

MCXCC™ AGATCOCCTO OMACCCCAT CCACCCMW 
*° ^ScCUuS 

SacII 

«<i TTrtarrTCCA tagwusacac cccgacccat ccagcctcco cggcccggaa 

,SI SSxJSc& 

1001* MTOCXTIC GAACCCOGKT TCCCCCTCCC ^fl XCT CfcCfi *££j£CGC 

GOCACGTAAC CTTGCGCCTX AGGGGCACCG TTCTCACTGC ATTCATGGCG 

cphi 

"» ^sis^sss^s^is^s 

^*isjs'^s'sSssssss| 

V>1IkttaC CCTATASSTO TOOCTTASTG ACCATIATTC ACCACTCCCC 
_ U51 «S S ACCCAATAAC TGGTAATAAC TGGTCXCGGG 

=» ATAACCACTG CTATGAAAGG TAA7CATTAG CTATXOTACC wu««w».i 

=: 

K»M CIACTWCTC TATTGQCTAT atgccaatac tctgtccttc acaoactoac 

CP" GTTGATAGAG ATAACCGATA TACGGTTATG AGACAGGAAG TCTC7GACTC 

y 

irftftXPTCTC TATTTTTACA GCATGGGGtC CCATTTATTA TTTACAAATT 

I 1301 atSSaw Staccccag ggtaawaat ***TG"TAA 

?^""S"i»"i»s==s 

g-ii^ra 

lifli* Vgcgc^t'ctoc^cg cacc^^ c^JiSS TS2!5£25 

ttCCCGACTA CCAGCCAGCC "S"^* 0 ^ ^^f^ ^^'^^ 

»=SSS'SS'=! 

-SK^sffiss! 

» ss'jS"aSsB^a»| 

^'ssis'sss'sis 



» ■ • • i 
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1751 TGTTAACGGT GGAGCGCAGT CTAGTCTGAG CAGTACTCGT TOCTCCCQCC 
ACAATTGCCA CCTCCCOTCA CA2CAGACTC CTCATGAGCA ACGACGGCCC 



NCOl 

1801 CGCGCCACCA GACATAATAG CTCACAGACT AACAGACTGT TCCT77CCAT 
CCCCGGTGGT C7GTAT7ATC GACTGICTCA TTGTCTCACA AGGAAAGCTA 



Bcol tall EcoKVNOtI 



1851 CGGTCTTTTC TGCACTCACC CTCCTCGACA CCTGTGATCA CA7ATCGCGG 
CCCAGAAAAQ ACCTCAGTGG CAGCAGCTGT CCACACTACT CTATAGCGCC 



NarX 



1901 CCGCTCTAGA CCAGGCGCCT GGATCGATCC GCGAT CAACA TTAAGCCGAC 
GGCCAGATCT CC7CCGCGCX CCTAGCTAGG CGCTACTTCT AATTCGGCTG 



1951 AGTCAGCGTA ATCTTCAIC? CTCT7ACATT ATTTCTTTTC CACAGTAGGG 
TCACTCGCAT TAGAACTAGA GAGAATCTAA TAAACAAAAG CTCTCATCCC 



1^001 GTCGTCAGGT CCTTTTCAAT CGTGTAACCA AAATAAACTC CACTAGAAGG 
fa CAGCACTCCA GGAAAAGTTA GCACATXGG? TTTATTTGAG C?CATCTICC 



S051 ATATTGTGGG CCAACAACAC AATGGGCGTT ACAGGAAXAT TCCAG77ACC 
U TATAACACCC CG77GTTGTG S7ACCCGCAA TGTCCTTATA ACGTCAATGG 



^JlQl TCCTGA7CCX TTCAACAGGA CATCAT7CTT TCTTTGGGTA ATTATCCTTT 
m AGCACTAGCT AACTTCTCCT GTAGTAACAA AGAAACCCAT TAATAGGAAA 



%51 TCCAAAGAAC ATTCTCCATC CCACTTGCAG 7CATCCACAA TACCACASTA 
AGCTTTCTTC TAAAAGCTAG GG7CAACCTC AGTAGGTG7T ATCGTGTAA? 



02201 CACCTTAGTG ATGTCGACAA ACTAOOTTGT CGTGA CAAAC TG7CATCCAC 
CTCCAATCAC TACAGCTGTT TGATCAAACA GCACTCTTTG ACAC?AGGTG 



4?2$1 AAATCAA7TG AGATCAGTTG GACTCAATCT CGAACGGAAT GCAGTGGCAA 
Q TTTACTTAAC TCTAGICAAC CTGACTTAGA CCTTCCCTTA CCTCACCCTT 

: 2301 CTGACGTGCC ATCTGCAACT AAAAGATGG3 CCTTCAGGTC CGGTGTCCCA 
CACTGCACCG TAGACGTTGA TT7TCTACCC CGAAGTCCAG GCCACAGGGT 



2351 CCAAAGGTCG 7CAATTATGA ACCTGGTGAX TGGGCTGAAA AC7GCTACAA 
GGT72CCACC AOTTAAXACT TCOACCACT? ACCCOACTTT TGACGATCTT 



2401 TCTTGAAATC AAAAAACCTG ACGGCAGTGA CTCTCTACCA CCAGCGCCAG 
AflAACTTTAG TTTOTTGGAC TCCCCTCACT CACAGA5CCT CGTCCCCOTC 



2451 ACGGGA7TCG GGGCTTCCCC CGOTGCCCGT X7GTGCACAA AGTATCAGGA 
TGCCCTAAGC CCCGAAGGGG GCCACCGCCA 7ACACGTGTT TCATAGTCCT 



2501 ACGGGACCCT GTGCCCGAGA CTTTGCCTTC CATAAAGAGG GTGCTTTCTT 
TGCCCTGGCA CACGGCCTC? GAAACGCAAG GTATTTCTCC CACGAAAGAA 
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SSS1 OCtGlMCAT COACTTOCTT CCACAG7TAT CfACCGAGGA ACGACTCTCG 
CGACAT ACTA GCTCAACQAA CCTOTCAATA GATGGCTCCT TGCTGAAAGC 

2601 CTGAAGGTCT CGTTOCXTTT CTGATACTGC CCCAAOCTAA CAAGGACTTC 
CACJTCCACA GGAACCTAAA GACTATGACG CGG7TCGATT CTT C CTCAAG 

2651 TTCAGCTCAC ACCCCTTGAG ACACCCGCX AATOCAACCG AGGACCCCTC 
AAG3CGAGTG TGGGGAACTC TCSCGGCCAG CTACCTTGCC TCCTCCCCAG 

ZCORV 

2701 TAGTGGCTAC TATTCTACCA CAATCAGATA TCAGGCTACC GGTTTTGCAA 
AXGACCGATG ATAACATGGT CTTAATCTAT AGTCCGATCG CCAAAACCTT 

2751 CCAATGACAC AGAGTACTTG TTCGAGGTTG ACAA3TXCAC CTACGTCCAA 
GSTZACfCTG TCTCATGAAC AACCTCCAAC TGTTAAACTG GATCCAGGTT 

2S01 CTTGAATCAA GATTCACACC ACAGTITCTC CTCCAGCTGA ATGAGACAAT 
GAACTTAGTT CTAAG7GTCG TGTCAAAGAC GAGGTCGACT TACTCTGTTA 

2851 ATATACAAGT CGGAAAACCA GCAATACCAC GGGAAAACTA ATT7G GAAGC 
TAT A T G TI C A CCdTTTCC? CCTTATGG7G CCCTT7TGAT 7AAACOTCC 

2101 2CAACCCCCA AATTGATACA ACAATCGGGG AGTGGGCCTT CTGG GAAAC T 
y ACTTGGGCCT TTAACTATGT TGTTAGCCCC TCACCCCGAA GACCCTTTGA 

1*51 AAAAAAAACC TCACTAGAAA AATTCGCAG7 CAAGAGTTCT CTTTCACAGT 
H TTTT77TTGG AGTCATCTTT TTAAGCCTCA CTTCTCAACA GAAASTGTCA 

3)01 TGTATCAAAC GGAGCCAAAA ACATCACTCG TCACACTCCG GCGCGAACT7 
y ACATASTTTC CCTCGGTTT7 TGTACTCACC ACTCTCAGCC CGCGC7CCAA 

ib51 CTXCCCACCC ACGGACCAAC ACAACAACTG AACACCACAA AATCATCGCT 
GAAGGCTGGC TCCCTCGTTG TCTTGTTGAC TTCTGGTCTT TTAGTACCGA 

HlQl CCAGAAAATT CCTC7CCAA? GGTTCAAGTC CACAGT CAAG GAAGCGAAGC 
Ul AGTCrrrfAA GGACACGTTA CCAAGTTCAC GTGTCAG7TC CTTCCCTXC 



JfcSl TOCAGTGTCG catctaacaa cccttgccac aatctccacg actccccaw 
i- acgtcacagc ctagattctt gggaacggtg ttacaggtgc tcagggctta 

*J m 

4201 CCCTCACAAC CAAACCACCT CCGGACAACA GCACCCATAA TACACCCG7G 
GGGAGTGTTC gtttcctcca GGCC7GTTCT CGTGCCTATT atctgggcac 

3251 TXTAAACTTG ACATCTCTGA CCCAACTCAA GnGAACAAC A«ACWAG 
ATATTTGAAC TCTAGAGACT CCGT7GAGR CAACWGTTC TAGTGCCCTC 

3301 AACAGACAAC GACAGCACAG CCTCCGACAC ^^jT^JJJJj? JSrJ«ftr22 
V miU'Aft TO CICTCGTGT C GGAGGCTGTG AGGCACACGG TCCTGGCGXC 

3351 CTfffr^r? AAAAOCAGAC AACACCAACA CGAGCAAGAG CACTGACTIC 
gScTOOOGC TTTTC G TCTC TTCTCOTTGT CCt CB nCIC GTGACTCAAG 

3401 CTGGACCCCG CCACCACAAC AAGTCCCCAA AACCACAGCG AGACCGCTGG 
GACCTGCGGC GG7CCTG7TG TTCAGGGGTT TTOGTGTCCC TCTCC C CAC C 
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J4S1 CAACAACAXC ACTCATCACC AAGATACCGG AGAACAGAGT GCCACCAGCG 
CTTCnCTTO tOASTAOTOO WCTA50GCC TCTTCTCTCA CC C I CG T C OC 

3501 GGAAGCXAGO CTTAATTACC AATACTAJTG CTGOAOTCGC ACGAC2CATC 
CCT3CG&XCC CAATTAATCG STATGATAAC OACCTCAGCO TCCTCACTAO 

3551 ACACGCGGGA GAAGAACTCG AAGAGAAGCA ATTGTCAATG CTCAACCCAA 
TGTCCCCCCT CTTCTTGXQC TXICTTC G T TAACAGTTAC CAGTTGGC7? 

3601 MCCAACCCT AATTTACAW ACTGGXCTAC TCXCCATQAA CGTCCTGCAA 
TACGTWGCA TTAAATCTAA TGACCTGATG ACTCCTACTT CCACGACGTT 

3651 TCCCACTCCC CTGGATACCA TATTXCGGC CAGCAGCCGA GCCAATTTAC 
ACC CT GA CCG OACCTATGOT ATAAAGCCCG GTCOTCGCCT CCCTTAAATC 

3701 ASASACCCCT TAATGCACAA TCAAGATOCT ?TAAICICTG GCTTGAGACA 
, TATCTCCCCG AOTACOTGT? AGTTCTACCA AA2TACACAC CCAACTCTGT 

3751 GCTGGCCAAC 6ACACGACTC AACCTCTTCA ACTGTTCCTG AGAGCCACAA 
CGACCCOTTG CTCTOCTGAC TTCGACAAGT TGACAAGGAC SCTCGGTGTT 

3601 CSGAGCTACO CACCTPITCA ATCCTCAACC G7AAGGCMT 7GATTTCTTQ 
GACTCGATGC CTCGAAAAGT TAGGAGTTCG CAI7CCCTTA AC7AAAGAAC 

□851 CTGCAGCGAT GGGGCGGCAC ATCOCACATT CTGGGACCGG ACTCCTGTAT 
GACCTCGCTA CCCCGCCCTG TACGCTC7AA CACCCTGGCC TCACGACATA 

-3901 CGAACCACAT GATTGCACCA AGAACATAAC AGACAAAATT GATCAGATTA 
GCWCGTGTA CTAACCTGGT TCTTGTATTG TCTGTTTTAA CTACTCTAAT 

^3951 TTCAKAITT TCTTGATAAA ACCCTICCCG ACCAGCCGGA CAA7GACAA? 
— I AACTACTAAA ACAACCATTT TGGCAAQGCC TCCTCCCCCT CTTACTGTTA 

^4001 TGGTCCXCAG CATGGAGACA ATGGATXCCG GCAGGTATTG GAGTTACAGG 
* ACCACCTCTC CTACCTCTGT TACCTA7GGC CGTCCATAAC CTCAATGTCC 

; ifi051 CGTTXTIJLTT GCAGTTATCG CTTTATTCTG 7ATATGCAAA TTTGTCTTTT 
j-7 GCAATATTAA CG7CAATAGC GAAATAAGAC ASXTACGTTT AAACAGAAAA 

JilOl ACTTTTTCTT CAGA77GCTT CATCCAAAAG CTCAGCCTCA AATCAATGAA 
LJ TCAAAAAGAA GTCTAACGAA GTACCTTTTC GAGTCGGAGT TTAGTTACTT 

*~4151 ACCAGGATTT AATTATATGG ATTACTTGAX TC?AAGATTA CTTGACAAAT 
TGGTCCXAAA TTAATATACC TAATGAACTT AOATCCTAAT GAACTCTTTA 

4201 GATAATATAA TACACTGGAG CTTTAAACAff AOCCAATCTG A7TCTAACIC 

ctawasxtt atotgacctc oaaatttcta tcgcttacac taacattoag 

4251 CTTTAAACTC ACAQTTAATC ATAAACAAOG TTTOOTACCG AGCTCOAA5T 
GAAATTTGAG TCTCAAITAG TATTTGTICC AAACCATGGC TCGAGCTTAA 

4301 ATCTCCTG7G CCTTCTAGTT GCCAGCCATC TGTXCTTTGC CCCtCCCOCO 
TAGACGACAC GGAAGATCAA CCCTCGOTAG XCAACAAACG CGGAGGGCGC 

4351 TCCCTTCCTT GACCCTGOAA GGTCCCACTC CCACTGTCCT TTCCTAXTAA 
ACOGAACGAA CTGCGACCTT CCACGGTGAC GOTGACACGA AAGGATTATT 



-29- 



WO 99/37331 



PCT/US99/01382 



«=*SsBS»ssa 

« Sssssrassssss 

^"sss'ara's^'s^s^ 

ABCMTGGC ACMGICCCO SGACCMOMl KUS8ICCC CCTGXGTJOC 

V^if^TX BCKAGGXCO GCTCCCCCT? CJATCCCXCC CCC^AAAGTA 

" 51 SSSSSS^<^<«*^fff^! 

OOr CWG^CS TCIcicCCTC CCTCXTCACC CCTCCAMCC £^£«-C 

4 SjKflrc aSbgom c«ex*aicc «bwi«w wwo^ 

Fsss=s?= 

r "Ss'sss'ssffis ssss 

^'ira'iM'ssffiiS/ss? 

t'sSSSSSS SSS 

F"«'as'sSjss£»? 

^"«"sS'sss sss s 

SS35 

' i^leiaui mnuim ccmscott ccecaaajj «"25ISf 
sm SSSSSS SSsStt omocccux <f^^_ 

™'sas"sS"iiSs^.s™ 

~"Si'fflss'sras»'B5Bs 
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.^ at miMie fL»icACTA, CXXOGACAC? XTTTCCTA5C TCCCCTCTGC 

1451 StcctSS ™^f^ 

« sss'ssB"sas s jess . 

Fsss'ss'ssss.. 

glH01 SSSS £5££ S SS« TACCTCQGTC 
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<251 CTAATGAAGG AGAAAACTCA CCGAOGCAGT ^SJtTiSSSi* SSlJSilS 
CATTACTTCC TCTTTTGAC7 GGCTCCGTCA AGGTATCCTA CCGTTC7AGC 

M01 TGGTATCGG7 CTCCOATTCC OACTCCTCCA ACATCAATAC AACCTATTAA 
ACCA7AGCCA CACGCTAAOO CTCACCAGGI TGTAGTTA7C TTGGATAATT 

$351 T TTC C C CTCC TCAAAAATAA GGTTATCAAG T CAGAAA TCA CCATGAGTGA 
JJiAGOgq^y AGTTTTTATT CCAATAGWC ACTCTTTAGT GCTACTCACT 

Hiatf III 

€401 CGAC3CAATC COCTGACAAT GGCAAAAGCT 2ATGCATTTC TTTCCAGACT 
CCTSACTTAC GCCACTCTTA CCOTT3CGA ATACGTAAAG AAAGGTCTGA 

(151 TGWCAACAG OCCAGCCATT ACCCTCGTCA T CAAAAT CAC TC0CA2CAAC 
ACAAGTTCTC CGS7CGG2AA TCCGAGCACT AGTTTTAGTG AGCGTAGCTC 

PVUI 

fSOl CAAACCCWA TICATICGTG ATTGCGCCTG AGCCACACCA AA7ACGCGAT 
GTTTCGCAAT AAGTAAGCAC TAACGCOGAC MCCTCTGCT TTATGCCCTA 



?vuX 

«51 CCCTGTTAAA AGGACAATTA CAAACAGGAA TCGAATGCAA CCGGCGCAGG 
£f CCGACAATTT TCCTGTTAAT GTTTGTCCTT AGCTTACGTT CCCCGCGTCC 

yL* ••••••••••••-■••••••*•••"*•*•••""**"***"*"*"""*"*"" 

Sff 01 AACACTGCCA GCCCATCAAC AATATTTTCA CCTCAATCAG CATATTCTTC 
f? TTGTCACGGT CGCGTAGT7G STATAAAAGT CCACTTAGTC CTATAASAAO 

Ssi 'tAATACCTCC AATGCTGTTT TCCCCCGGM CGCAGTSGTC 

J MTATGGACC TTACGACAAA AGGGCCCCTA GCGTCACCAC TCATCGGTAC 

f^Ol " CATCATCAGG AGTACGCATA AAAtCCTTGA ^CGOAAC AGG^TAAAT 
GTACTAGTCC TCATCCCTAT TTTACGAACT ACCAGCCTTC CCCCTATTTA 

T^Sl TCCC^CABCC AGTTTACTCT GACCATCTCA 7CTGTAACAT CATTCQCAAC 
V? SgcaotSg tcSatcaga CTOCTACACT ACACAWCTA ctaaccctto 

SVoi* eeaecRTo ccatgstxca gaaacaactc wmeca gtcttcccat 

S C6ATGGAAAC GGTACAAAGT CTTTGTICAG ACCCCCTAGC CCGAAGGCTA 

HfiSl ACAATCGATA GATTCTCOCA CCTGATTCCC CCACATTATC CCGAGCCCAT 
TGTTAGCTAT CTAACAGCCT GGACTAACGG CCTGTAATAG CGCICCG6TA 

Xhol 

€501 T7ATACCCAT ATAAA1CACC XTCCATCTTO 6AATTTAATC CMGOTWA 
AATAT66GTA TATTTA6TCG IAGOTACAAC CTTAAATTAO CGCCCGAOCT 

XhOZ 

C951 "gCAACACGTT TCCCGTTCAA »WCCTCAT AA C AC CCCT T CTATTACTCT 
CCTTCT GC AA AQGCCAACTT ATACCQASXA TTGTQ08CAA CATAATCACA 

7001* nUOlMSC AGACAOTW? ATTBTTCATC ATGATXtATT ^MCWCr 
AATACATTCG TCTGTCAAAA TAACAACTAC TACfAtATAA AAATAGAACA 
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7051 CCAXTGTAAC ATCAOAjOATT TTCAOACACA ACGT00CT7T CCCCCOCCCC 
CCTTACATTC TAGTCTCTAA AAC7CTCTC? TOCACCOAAA CCG6GGGGG0 



7101 CCATTATTGA AGCATTTATC AGCCTCAXTG CCTCATGAGC CGATACATAT 
CO=AA?AACT TCCTAAATXC TCCCAAXAAC AGAGTACTCC CCTATC7ATA 



7151 TTGAATCTAT TTAGAAAAAT AAACAAATAC GGGT7CCCCC CACATTTCCC 
AACTTACATA AATCTTTTTA TTTCTTTATC CCCAAGGCGC CTCTAAAGOO 



7201 CCAAAACTCC CACCTOACGT CTAAGAAACC ATTATTATCA TCACATTAAC 
CCTTTTCACO CTGOACTGCA CATTCTTTGC 5AATAMACT ACTGTAATIC 



7251 CTAJAAAAA1 ACGCCTATCA CGAGGCCCTT TCCTC 
GAZA7TTTTA TCCGCATAGT CCTCCGGSAA ACCAO 
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General Description 
8KX pVR ioia-ssP«) 
local ebjeet 

ClWMdi 05/14/90 04i29IK 

lut JtodiCicdi 0J/15/J8 04«50« 

leagths 7272 top 

scorapt typ«i Baalc 

foxnt Clrwilir 



Restriction Map 

HndUtlshe ggg 
Hpattste g~*g 
KpnfclsBe ggggj 

Pmlkiste 

SadMste «CCP| 
batiste Jggg 
Xhohtsae =S 
E»KV:2 sites g™g 
Ncd:2 sites g«jg» 
NdeU2sa«s 
SphU2 sites gggg 

Functional Map 

COS{4s!onaIs) 

CMViEffUT 

Startt 885 2Bd» 113» 
CMVlEttfT 

Start: 1130 Badt 1840 
TbQH 

Start! 4289 tndi 4841 
Kanr 

Startt (337 tsAt €959 (Ceasplmenttxy) 
Wscjeature (2 signals) 
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Startt 348 end: 885 
SQP(Z) 

Starti 1B70 Sndt 4288 

Annotati ns 
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i <refieGeoTTT CG5TCMGAC GCTGAAA1CC TCMACACAT GCACCTCCCG 

1 I^gcccaaa gccaciacw ccaotttcc aoactctgta cctcowwcc 

5^ CJ^«C7CA CA CC TTOTCT OTAACCGGAT CCCO C C*ftr* ffiXAQCCCG 
CTCtScAOT GTCGAACAfiA CXTtCGCCTJL COGCCCTCCT CTCTTCCCCC 

101 * TCACCOCGCC TCAGCGGflTG TTGGCGGGTC TCGGCGCTGG CTTAACTATC 

AfiTCOCCCGC ac^coxcac aacco^ 

Mdel 

1S1 CGCCATCACA GCAGATTGTA CTGAGACTCC ACCATATGCG CTGTGAAATA 
CCCGTASTCT CCTCTAACX7 GACTCTCACG TCCTAIACCC CACACTTTAT 

20r # CCOCACXCXT GCCTAAGGAC AAAATACCQC ATCAQATTOG "AT7CCCCA 
OGCCTGTCTA CGCATTCCTC TTTTATG3CC TAGTCTAXCC GATAACCGGT 

25l" TTGCATACCT TCTATCCAtA TCAXAA2XT0 TXCATPTATA TTGGCTCATO 

jScgtxtcS acatacgea? actattatac ATGTA*ATA? aacccxgtac 

Ifil TCCAACATTA CCGCCATGTT GACATTGATT ATTGACTAGT TATTAATACT 
ACGTTCTAAT CGCCCTACAA CTGTAACTAA TAACTGATCA ATAATTAICA^ 

—351 AATCAATTAC CCGGTCATTA GTTCATAGCC CATATATGGA G7TCCCCC7T 
77AC7TAATC CCCCAGTAAT CAACTATCGC CTATATACCT CAACCCGCAA 

^ JV 

6 ^01 ACATAACTTA CCG?AAA?CG CCCCCCTGGC TCACCGCCCA ACGACCCCCO 

o SccJSttacc gcgcggaccc actgccgggt tcctgggggc 

m 

'CliSl CCCA7TGACG TCAATAXTGA CGTATOTTCC CATAGTAACG ^^J^J555S 
J GCGTAACTGC AGTTATTACT CCATACAAGO OTATCATTGC GCTTATCCC? 



> • • • « 



W Cr-TTCCATTC ACGTCAATGO CTCGAGTAtT TACGCTAAAC TGCCCACTTC 
CAAAGCTAAC TCCAGTTACC CACCTCATAA ATGCCATTW ACGGGTGAAC 



s 



^ 551 CCACTACATC AACTCTATCA TATGCCAACT ACGCCCCCTA TTGACGTCAA 
J= $ CGTCATGTAG TTCAGAIAC? ATACGCTTCA TCCGGGGGAT AAC70CAGTT 

B fiOrV(»C»STJUA TCOCCCGCCT GGCXTTATOC CCXGTACATC ACCT5MGQO 
i~ AC7GCCATTT ACCGGGCK* CCGTAMACG GOTCATGTAC TCGAATACCC 



Kool 



«l XCT-5CCTAC TTOGCACTM MCTACOTXT TAGICMCGC TMTACCMC 
HeoX 

101 RGMGCaOT TTTGOCWWt CMCAMGOQ MWOWj«C "TTTttMC 
WcScoSi *NkCCCK»T CTACTEACCC CtaCCtATCG CCAMCTGAG 

7« " 'i^^Vct'cOACTCTCC KXeOOTGK CCTCAA.TCCG AGTTTCTTTT 
5 »o£cS2 §§Sw TGGGGIXACT GCA«^*»A^^ 

«m /»rirruu *CAACflG6AC CTTCCXAAAT CTCGTAACAA CTCCGCCCCA 
IM CCCTCGTTW AJGTTCCCCTQ AAACGTTTTA CXGCATTCTT GASCCGOOOT 
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SSI TTCACGCAAA TGGGCCCgAfl GCCTGTACGG TGGGAGCTCT ATATAAGCAO 
AACTGCGTTT ACCCGCCATC CGCACAICCC ACCCTCCAGA TATArTCGTC 

§01 AGCTCGTTTA CTCAACCCTC AOATCGCCTO GAGACCCCAT CCACGCTCTT 
TCGAGCAAAT CACTTGCCAG TCTAGCGGAC CTCTGCGCTA GGTGCGACAA 

StClI 

151 TTCACCTCCA TAGAAOACAC CGGGACCGAT CCAGCCTCCC CGCCCGCGAA 
AACTGGAGGT ATCTTCTGTG CCCCTGGCTA CG7CGGAGGC GCCCCCCCTT 

1001 CGGTGCA7T0 CAACGCGCAT TCCCCCTGCC AAGAGTGACC TAAGTACCGC 
CCCACGTAAC CTTCCCCCTA AGGOGCACGG TTCXCACTGC AT2CATGGCG 

SphX 

1051 CTATAGACTC TA7ACCCACA CCCCtTTGGC TCTTATCCAT GCTATACTGT 
CATATCTCAS ATATCCGTGT CGGGAAACCG AGAATACQTA CGATATGACA 

1101 TTWCGCTTC CGGCCTATAC ACCCCCOCTT CCTTATGCTA TAGCTGATGG 
AAAAjCCGAAC CCCGSATATG TCCGGGCCAA GGAAtACGAT ATCCACTACC 

1151 TATAGCTTAC CCTATAGG7G 7CCCTTATXC ACCATTATTG ACCACTCCCC 
ATATCGAATC GGA7ATCCAC ACCCAATAAC 7CGTAATAAC 7GGTGAG0GG 

^201 TATTCGTGAC GATACTTTCC ATTACTAATC CATAACATGG CTCTTTCCCA 
;£ ATAACCACTG CTATGAAAGG TAATGATTAG CTATTC7ACC GAGAAACGCT 

CllSl CAACTATCTC TATTGGCTAT ATGCCAATAC TCTGTCCTrC AGAGACTGAC 
G GTTGATAGAG ATAACCCATA TACGG77ATC AGACAGGAAG TC7CTGACTG 

-2l30l ACGGACTCTG TATTTTTACA GGATCCCGTC CCATTTATTA TTTACAAATT 
t SGCC3GAGAC A7AAAAATGT CC7ACCCCA6 CGTAAATAAT AAATGTTTAA 

s 1351 CACATATACA ACAACGCCGT CCCCCGTGCC CGCAG1TTTP ATTAAACAXA 
CTCTATATGT TGTTGCGGCA CGGGGCACGG GCCTCAAAAA TAATTTGTAT 



-1401 CCGTGGGATC TCCACGCGAA TCTCGGCTAC GTCTTCCGGA CATGG3CTCT 
*f CGCACCWAG ACOTQCGCTT AGAGCCCATG CACAAGCCCT GTACCCGAGA 

^1451 7CTCCGGTAG CCCCGGAGCT TCCACATCCG AGCCC7GGTC CCATGCCTCC 
C: AGAGGCCATC CCCGCC7CGA AGGTGTAGGC TCGGGACCAG GGTACGGAGG 

1501 AGCGCCTCAT CGTCGCTCOO CACCTCCTTG CTCCTAACAG TGGACGCCAG 
TCCCCOAGtA CCACCCAOCC GTCGAGGAAC QACCA T TOTC ACCTCOGGJC 

ini'imm ccw: 2!5^ SSTSSS 

TOAAtCCGTC TCGTCTTACG GCTGGTGGTC OTCACACGGC GTGTTCCCGC 

1«1 TCGCGGTAGG GTATGTGTCT ®[£^?5i2S SlSSnSJJS SrtSSiS 
ASCGCCATCC CATACACACA CTTTTACTCG CXCCTCTAAC CCGAGCGTGC 

1651 GCTGACGCAG A2GGAAGAC? TAAGGCAfiCG GCAGA&GAAG AT GCAG GCAC 
CGACTGCCTC TACCT3CTGA A TXCCCTCCC CCTCTTCTTC TACGTCCCTC 

♦701 CTGAGTTCTT GTATTCTGAT AAGAGTCAGA GCTAACTCCC CTTCCGCTCC 
GACtXAACAA CATAAGACTA TTCTCAGTCT CCATTGAGGG CAACGCCACG 
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♦751 TCTTAACGGT GCACCGCAGT G7AGTCTGAG CAGTACTCC? TCCTGCCCCO 
ACAATKCCA CCTCCCCTCA CAKACACTC CTCATCAGCA ACGACCQCGC 

* Hcol 

1801 CGCCCCJCCA 6ACATAAJCAG CTGACAGAC? AACACACTG7 *5S^''^J» 
CMCSCICOT CTCTATTATC CAC7CTCTGA CTCTCTGACA AGGAAAGGfEA 

nc^i Ball EceRvaioti 
i$5i occrciTrrc tccactcacc gtcotcgaca coscwarc* »a«0Ma 

CfTlHg "™ ACCTCAG7CC CAGCACCTGT GCACACTAGT CTATAGCGCC 
BotI Xbal 

1901 CCCC7CTAGA CCAGCCGCCT CGATCGAATT OATGAAGATT AMC«ACA6 
CCCGAGAWT GGTCCCCGGA CCTAGC5TAA CTACTTCTAA TTCOGCTCTC 

TCACCCTAXT CTTCATCTCT CTTAGATTAT TT U T T TT O CA GACTAGOGGT 
ACTCGCATTA GAAGTAGACA GAATCTAAIA AACAAAAGGT CTCASCCCCA ^ 

2CD1* CSICAGGTCC TTTTCAAICC TGTAACCAAA ATAAACTCCA CTAGAACCAT 
£ GCAGTCCAGG AMUIGTTACC ACA7TCGTTT 7ATTTGAG5T GATCTICCCA 

ilsi" A*<?GTGGG5C AACAACACAA TGGGCCTTAC AGGAATATTG CAGTTACCTC 
9 TAACACCCCG TTGTCGTCTT ACCCGCAATG TCCTTATAAC GTCAATGCAG 

5 • • •• • " 

Sifil GTGATCGATT CAACAGGACA TCATTCTTTC TTTGGGTAAT TATCCTTTTC 
S CACTAGCTAA GTTCTCCTCT AGTAACAAAG AAACCCATTA ATAGGAAAAG ^ 

fi*r CAAAGAACAT T7KCAKCC AC77GGAGTC ATCCACAATA GCACATTACA 

m ctttcttcta jjjusgtacgg tgaaccccac taggtctcat cctgtaatgt 



> • • • • 



i»01 GGTTACT6A? C3CGACAAAC TAGTTTGTC6 TGA CAAAC TO ^TCCACAA 
f? CCAATCACTA cagctgctt g atcaaacagc actgtttgac AGTAGGTCTT 



NiSl AXAATTGAG ATCACTTGGA CTGAATCCCG AJKkOCGJKJHkTGiG AG7GGCAACT 
Jf TAGTTAACTC TACTCAACCC GACTtAGAGC TTCCCTTACC TCACCCTTGA 

C7SCACGGTA GACGTTGATT TTCTACCCCG AAGTCCAGGC CACAGGGXCG 
,",1- * .Ui U r a r . Tg AATTATGAAG CSCOTGAASO 6GCTCAAAAC TCCT ACAAT C 

* ttcaa^caa'aaaacctgac ggcagtgact otctaccaqc agcgccagac 

24U COGKS^ GCT^ GTOCCCCTAT CT CCACAAAO TATCAGGAAC 

ccwaagccc cgaaggcggc caccgocata cacgtctmc atactccttg 

IMr 'cGCACCGW GCCOGAGACr WCCCTTCCA TAAAQACCCT SCTWOTCC 
CCClWttCA CGCCCTCTCA AACGGAAGGT ATTTCTCCCA CCAAAGAAGG 

Msi'ionm'Mnm *25£*S SSSSS 

ACATACTAGC TGAACGAAGG TGTCAATAGA TGGCTCCTTG CTGAAAGCGA 
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2*01 CAAGCTCTCG TTGCATTTCT GATACTGCCC CAACCTAAGA AGGACTTCTr 

2 CTTCCACAGC aacgtaaaga ctatqaccgg gttcgattct tcctgaagaa 

2 «i" CAGCTCACAC CCCTTCAGA0 ACCCOCTCAA TGCAA C GCAC GACCCCTCTA 

EooRV 

2701 GTGGCTACTA TTCCACCACA ATTAGATATC AGOCTAMGC 

CACCGATGAT AAOATCGTGT TAATCTATAG TCCGATGGCC AAAACCTTOO 

2«1 AATOACACAG ACTACTTCTT CCAGOTTOAC AATTTCAGCT ACGTCCAACT 
TTACTCTTC TCATCAACAA CCTOCAfcCTQ TIAAACTGCA TGCAGCTTGA 

2801* TGAATCAAGA TTCACACCAC AOTTICTGCT CCAGCTGAAT gffjffffgff 
ACT?Afi?TCT AACTGTCCTG TCAAAGACGA GOTCGACTTA CTCTG7TATA 

2*851* MACAACTGG GAAAAGGAGC AA7ACCACGC GAAAACTAAT TTCGAAGOTC 
7ATCTTCACC CTTTTCCTCG TTATGGTGCC CTTXTGATTA AACCTTCCAfl 

2901 AACCCCCAAA 7TGATACAAC AATCGGGGAC TGGGCCTTCT GG CAAACT AA 
TTGCCGCTTT AACTATCTTG TfAGCCCCTC ACCCGCAAGA CCCI7TGATT 

~MS1 AAAAACCTCA CTAGAAAAAT TCGCAGTGAA GAGITCTC77 *CACAGTTGT 
d 951 ££tGGAGT GATCTTTTTA AGCGTCACTT CTCAACAGAA AGTCTCAACA 

SOQI^ A-CAAACCCA GCCAAAAACA TCAGTGCTCA GACTCCGGCC CGAACTTCTT 

^ t^tticSt cccttcwct agtcaccagt ctcaggccgc gcwgaagaa 

r: 

H051 CCGACCCAGG GACCAACACA ACAACTGAAG ^^J^JsJjiJ^ rilrrrlISp 
^ CGCTCGCTCC CTGGTTGTGT TGTTGACTTC TGGTCCTTTA CTACCCAACT 

OUAMCCCT CTGCJATGCT KMCXOttC j^CAAGGXA GGtoXCCTCC 
CrmAACGX CACGTTACCJl AOTTCfcCOTG TCAGTtCCPT CCCT7CGACG 

^ilM AGTCICCCM CTAACAXCCC TXCCCACAAT CTCCACGAGT CCCCXMCCC 

yf SSI SSwtSgg axcggtctta GAcar«rrcA(MGGmfiOG^ 

?S*2oi* "CACAACCAA. ACCAGMCCG GACAACAGCA CCCKTAATAC ACCCC7GT&T 
2f ACTCTTGGTT TG6TCCACGC CTGTTCSCGT CCOTA.TTA.TO TGGGCACATA 



r" 



1251 AAACSTGACA TCTCTGAGGC AACTCAAGTT GAACAACATC ACCCCAGAAC 
TCTGAACTCT AGXGACTCCG TTGAGTTCAA CTTGTTG *AG TCGCCTCTM ^ 

3V01 w^ayu: agcacaocct ccoacxcto ctcto^cg JCWca^cc 
TCTCrr CC TO tcgtciccga gcctgtgacc gagaccotgc kgcgscggc 

CTGGGGOTTT l W l C r C TT G TGGTTGTCCT CCTTCTCGTC ACTGAAGOAC 

aVor 'awwraxA ccacaacaag tccc caaaac ca^gaca ^^aa 

CTGGGGCGGT GCTGTTCTTC AGCGGfTTTTC GTGTCCCTCT GGCGACCGT? 
3451 OttCAACACT CATCACCAAG A2ACCGGAGA AGAGASTGCC AGCAGCCGOA 
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SJS1 OCiClTWCO CCACTOGCAC CAOCCACTOQ '*J5i2£IJ? frnevefiev 
CC5WATAGC CCTOACCCTC GTCCCTOACC ATTGTCCTAA TCCICTCGCT 

sAtl 'cGaaGsua cscrwsr*c* ocrr c wc* Acieoroecc 

s Scmacatcc wSo»tot cxcaaoaact tcaccaccoo aitcatocco 

««i * VieAHAOAA CGACAGTATT TGCTATCTOC CCTCTCCTG*. AOCCACTTAC 

51 I^SSlCK CCTCTCAIAA ACCATACACC CQASACSACT TCCCICMIC 

5501 CTTCOtLuUli'wiACTTGOTA CCTCKCMC CSOCAAACAA ACCACCKTO 

SS v » " i-i- y TCtCAACCAT CGACAACTAG CCCOmCtT TCOTCCOttC 

MSI CTAOCCCTOO Wl ' mtti T TGCAACCAOC ACAITACCCG CAGAAAAAAA. 

oSSwuuSaj^ 

5S01 ' OGATCTCAXfl AACAICC77T GMCTTTTCT ACfiSGGICtO ATOCTCASW 

CCXAGA637C TTCIAflOAAA. CTACAAAACA TGCCCCACAC TGCfiASTCAC 

^"^S^^i^^SSt^r. 

» i: 'sssss'ss»^ 

a» ; '^i{^SS'i!^ISS5 

|«'^'^^ssssi'sis^ 

ASGTCTGCCT CCTGAASAAO MCTTCCTCA 
™ l assccccccc CCCCCOCCAC TCCAQACCGA OCACTTCTTC CACAAC6ACT 

■4901 " C^TACCAG *GCCJG*A.TCG CCCCMCATC CAfiC CACAAA CTGASGGAGC 

^ CASXAXGG3C CGGACTTAfiC GGCfitAGTAO GTC0CTCT5T CACTCCCTCG 

tf/si* 'c««^r<Lu»fiC^ TTCTACOTGC ACCACWGG? »J^TCAAC 

F^'^'^?^™ 



~l»"^S'iSs^/i™ 

"** " Vt^xcxxJULX eiCATCGAfiC ATCAJUOOAA ACTOCAATTT AITCAIATCA. 

,iW SSSwS 5ACTTTACTT ^CTTAM 

; 'SSS=5S 

«"s«"iS"SKHKSS5S 
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csoi coxnccoc tcciccaaca *?ii*££!£5 rItIIttIIa ggscaccagt 

GCTAAQOCTG hlfchB bl ' T 0 * ABTTATCTTO GATMTT4AA GGCCACCACT 
HSl AAAXTAAGGT TATCAAOTCX OJLAATCACCA TOACTCXCO*. CTCAATCCOG 

" OTMTCcI XxMTTCKT COTAOKCT *CTCMWCT CUCTTWOCC 

Kiadin 

Sim toxcxxtooc juuuocmr ochtttcttt ccagacttgt waacagocc 

" ACTCWACCC TTTTC6ME& CCIMAOA&A GCTCTGAACA AOTTGTCCCG 

£151 " AflCCATIACG CTCOTCATCA AAMCACTCC CATCUCCJA ACCCTTATTC 

TCCOTUOCC GAOCWSAGT TTtAfiTOMC CTJUOTTGCTT TGGCAATAAO 

PTOt 

„», .rxgreXTT OCCCCTGXGC GXCACOM&T ACGCGMCCC TGT7WAXG0 

W0X TAAgScTAA CGCGGACTCG CTCTOCWT* T0CCCEA6CG ACXXITTTCC 

-S'SSffl™ 



f*=s=ss=i 



* Vrcairjuuuk. 'tgctcatgg tccgajugacg crnxmcc ctcagccact 

^i'f^ffiw'tu^ CATTXTCCCG AGCCCATTTA TXCCCACXTA 

" rxmrnw CTKMCXW ATXTATTTIT XTCTTCXGCX ATGTXXCXIC 
7001 SS tXTATXWU TXOW^ 

nj,,- . r . r irjLirfi TCOCTTTCCC CCCCCCCCCX TTXTTGXACC 

7851 SEE JSSSJS SSK «MmMn»a a 

.*.!,* " VJ^itv&er rrrVMOTCT CASGAGCC» T&CATXTTTG AXTOTXTTTX 
7101 2*3355 ££r«Sn XTGTXIAAAC 5TACMAXM 
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7151 CAXAAATAAA CAAATAQQQG TTCCflCOCAC ATTTCCCCGA AAAGTGCCAC 
CWTTTA3PTT OTTTATCCCC AAflqCQCCTC SAAAQGGGCT TTTCACOOTO 

7201 CTOACCTCTX AOAAACCA9T ATTATCATQA CXTTAACCTA TAAAAATAfiO 
GACXGCAGAT TCTTTGOTAA TAATAOTACT GTAATTCCA? ATTT7TATCC 

1251 CCTATCACCA C CCCL ' IVIU* TC 
OC&TAGTCCT C CO GGAXACC AO 
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